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PREFACE. 


We have the honor of submitting this little book as a dissecting-room guide 
to “ Morris’ Human Anatomy. 

The growing tendency to specialize in the practice of medicine has reacted 
on the branch of medical science that continges every medical specialty—anatomy ; 
with the result that our schools are compelled to keep pace in teaching this 
branch. 4 

Those areas of the body that can not, under existing conditions, be profitably 
studied in the dissecting-room are properly presented by the lecturer on anatomy. 
Thus the student has the benefit of the professor's dissections and investigation, 
and the additional opportunity for minute, detailed dissection and study, which 
he could not enjoy in the dissecting-room, where gross anatomy is the main 
topic. The minute and descriptive anatomy are, then, to be studied in Morris. 

In this book the gross anatomy only will be considered. For instance, the 
contents of the orbit,—as the nerves, vessels, muscles,—as found on the cadaver, 
will be considered, but the anatomy of the eyeball will not be taken up. The 
gross anatomy of the peritoneum and other abdominal contents will be con- 
sidered, while the student will be referred to Morris for the special anatomy of 
each individual organ. 

Several pages have been devoted to the sympathetic nerve,—which every 
student should thoroughly dissect,—for the purpose only of teaching the student 
to find on the cadaver the relation between sympathetic and their parent somatic 
nerves, 





The method of studying structures in the normal order in which they are 
exposed in dissection is followed, it is believed, as nearly as it is possible to 
accomplish this very desirable end. 

To aid the memory in fixing salient points seen in dissection, frequent review 
quizzes are given. 

In the introductory chapter are certain rules, principles, and generalizations 
which underly, to greater or less extent, the science of anatomy. It may be 
urged that matters of this nature are too elementary for medical students. How- 
ever this may be, experience teaches that students, even after having studied the 
subject for months, have a memory well stored with anatomical terms which are 
mere abstract ideas ; they are too often ignorant of the fundamental principles 
of our nomenclature, 

If anatomy is a nomenclaturic science [Can any department of learning be a 
science without a nomenclature ?] then certainly the place for the studevt to 
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learn this nomenclature is in school, The practice ot assuming too much know!- 
edge on the part of the student I believe to be wrong in principle. At any rate, 
we must remember that this book is written, not for those who know anatomy, 
but for beginner: 

To impress on the student the necessity of tracing muscles to their exact 
origin and insertion, illustrations of bones having such attachments indicated in 
color have been introduced. These and nearly all other illustrations are from 
the work to which the text most frequently refers— Morris’ Anatomy.” We 
so to express our thanks to both author and publisher for the use of the 
excellent diagrams from Potter's * Compend of Anatomy,” and for the many 
illustrations of the muscles taken from Gould's (Illustrated) ‘ Medical Dic- 

i In addition to these we have contributed about sixty original draw- 
ings, for the most part diagrammatic. We wish also to express our thanks to 

Theodor Ticken, Dr. F. R. Sherwood, and Dr. D. Loring for valuable 
suggestions and to Dr. W. A. Mansfield in particular, who read the original 
copy and made timely corrections. 
AA book that would fail to give due consideration to those structures of the 
body which can be easily demonstrated on the cadaver by any careful student 
would fall short of the objects of this work. A book that would attempt in 
approximately goo pages to give the same that Morris devotes 1400 pages to, 
would, to be charitable, be just 1000 pages too small. 

‘The sequence of structures revealed by dissection, and the great number of 
illustrations in the book, render an index aimost superfluous. In fact, by the 
aid of the description of the illustration a given muscle or vessel can be found 
with certainty, even without an index. Stil, to make the book as convenient 
as possible, a brief index is appended. 
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PRACTICAL ANATOMY. 


FUNDAMENTAL PRINCIPLES OF ANATOMY. 


In the following introductory pages will be found some rules and observations 
on anatomical study which the student must learn, if he would become master 
of dissecting-room technique. Under the above heading are considered : 
1, Anatomical nomenclature. 
2. Anatomical tissues applied. 
3. Functions of periosteum. 
4. Eminences and depressions of bone. 
5. Anatomical weak points. 
6. Anatomical visceral roots. 
7. Anatomical antagonism in muscles and nerves, 
8. Shape of muscle an index to the nerve-supply. 
g. Hilton's law regarding articular nerves. 
10. Non-apposition of anatomical structures. 
11. Anatomical sheaths ; rationale of their formation. 
12. Dissection defined, 
13. Fanciful names for muscles. 
14. Sphincters and orbiculars distinguished. 
15. Geometrical usage in anatomy. 
16. Substantive adjectives : use of. 
17. Law of projectiles: its application to grooves. 
18. Application of law of projectiles to reflex pain. 
19. Fascia, superficial and deep. 
20. Aponeuroses : varieties of. 
21. Origin and insertion of muscle. 
22, Synovial membranes. 
23. Serous and mucous membranes. 
24. Anatomical fibrous arches. 


ANATOMICAL NOMENCLATURE. 


This chapter is intended to explain in advance some of the features of 
anatomical nomenclature, a knowledge of which will facilitate an understanding 
of what is seen, read, and heard. 

Anatomical nomenclature is the technical language of anatomy. Chemistry, 
music, law, all the arts and sciences, have their nomenclature. One of the 

S wrest indications of thorough system in any science is the nomenclature of that 

“Science, if, indeed, a department can be called scientific without a nomenclature. 

2 9 
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Cuassicat Worps 1x ComMON USE IN ANATOMY. 
Gen, Sing. Plural. Gen. Plural. English. 
. . Fascia. Fasciarum. Sash. 
‘ Glandulz. Glandularum. Gland. 
: Vene. Venarum. Vein. 
: ‘ Arterize. Arteriarum. Artery. 
Cartilago, . | : Cartilagines. Cartilaginum. Cartilage. 
Chondrum, : 1 Chondra. Chondrium, Cartilage. 
Tendo, . . . : Tendines. Tendinium. Tendon. 
Musculus, 2) Musculi, Musculorum, Muscle, 
Nervus, » Nervi. Nervorum. Nerve. 
Vas... +) Vasa. Vasorum, Vessel. 
Os. 02: 2: Ossa. Ossium. Bone. 
Os... ori : Ores. Orium. Mouth. 
Aponeurosis, i | Aponeuroses. Aponeurosium. Band. 
Costa, ‘ Coste. Costarum. Rib. 
Viscus, |. Viscera. Organ, 
Pons, . . : Pontes. Pontium, Bridge. 
Trochlea,. | #,. | . . Trochlez. Trocharum. Pulley. 
Gaster, Stomach. 
Intestinum, .i, . . . . Intestini. Intestinorum, Intestine. 


Many adjectives are in use, as magnus, longus, brevis, latus, profundus, sub- 
limis, orbicularis ; they are declined and used as the nature of the case would 
indicate. 

Rationale of Naming of Certain Muscles.—It is important that the student 
should, early in his course of dissection, understand why certain muscles are 
named as they are named in the books. In fact, the student should have a 
knowledge of the principle involved in this part of the nomenclature: To one 
unfamiliar with this principle the names “ialis anticus, pronator quadratus, 
extensor minimi, may seem perfect and complete designations. The impression, 
however, is erroneous, as the above terms are incomplete. In other words, the 
terms above given are only abbreviations, and are properly used when the 
manner by which usage sanctions them is understood. The principle is this : 
The complete technical name of a muscle contemplates : (1) The structure ; (2) the 
structure in the capacity of an agent; (3) an agent of something; (4) an agent 
adjectively qualified in such a manner as to distinguish it from others of a syner- 
gistic class. 





STRUCTURE. AGENT. AGENT OF WHAT, Descriptive ADJECTIVES. 
Musculus flexor carpi radialis 





Musculus flexor ulnaris 

Musculus flexor bicipitalis 

Musculus extensor radialis longior 
Musculus extensor radialis brevior 
Musculus extensor communis 

Musculus extensor minimi 

Musculus levator superioris 


We unconsciously acquire a habit of using the abbreviated name, and this 
explains in part the lamentable fact that so many students leave school with a 
memory well stored with words—words numerous, ponderous, classical—words 
which, by virtue of their abbreviational arrangement, leave on the memory no 
notion of the physiological function of the muscle. At times the habit of thinking 
of names of muscles almost makes us fail to recognize the full name. The 
following table will illustrate this point : 


ANATOMICAL NAME. TECHNICAL NAME. 
Tibialis anticus, ©... 1... . Musculus flexor tarsi tibialis anticus. 
Tibialis posticus, . .......- Musculus extensor tarsi tibialis posticus. 


Peroneus longus,.. 1... ..- Musculus extensor tarsi peroneus longus. 
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Supra is limited in its application to a few areas, for the reason that it does 
not combine well to form euphonious words, and euphony, you will observe, is 
a potent factor in determining the volume of our anatomical vocabulary. The 
chief use of the term is in physical diagnosis, where regions requiring no definite 
limitations are indicated by supra in combination with the name of the locality 
under consideration : Supraorbital, suprasternal, supraclavicular, suprascapular, 
suprapubic, supratrochlear, supratrochanteric, supracondylar, supragluteal, supra- 
hyoid, supraacetabular. /nfra is the opposite, but can not with propriety be used 
in some cases, as infracondylar ridge, since no such ridge exists. 

Juxta has the specific meaning of one above another with parallelism of 
parts. Its use is confined to osteology almost wholly, with no good reason. In 
the vertebral column we have juxtaposition of bodies, transverse, spinous, and 
articular processes ; juxtaposition of laminz, pedicles, and intervertebral notches. 
Still, for practical purposes, the biceps and brachialis are in juxtaposition. Usage 
determines the scope of legitimate nomenclature. 

Pre, as in preaxial, the opposite of post-axial; in presystolic; in pre- 
vertebral, in speaking of the three great prevertebral gangliated plexuses of the 
sympathetic nervous system. The use of this word is limited. 

Peri.—The prepositional excellence of anatomical nomenclature seems to 
culminate in the word now under consideration. For this there is good reason : 
its euphonious nature combines with everything of an anatomical kind, either 
in substantive or adjective form, and besides it expresses a relation comprehending 
all other relations—around. Every visible anatomical structure possesses a 
protective coat or sheath, which surrounds and protects the same. Many of 
these are expressed by feri in combination, as the following will show: Peri- 
osteum, perimysium, periuterine, pericardium, peritendineum, peridontium, peri- 
pulmonum, perichondrium, perineurium, peritoneum, perineum, periglottis, 
periorbita, perivenal, periproctic, peristaltic, perivisceral. 

In the course of your dissection make a study of each technical word used, 
and you will soon acquire a habit of thinking in anatomical terms when doing 
anatomical work. Remember every anatomical region is occupied by structures, 
and these structures have names and relations. If you learn the principles on 
which the technical language of anatomy is founded, then you shall have passed 
the first milestone on your way to a medical education.* 


THE ANATOMICAL TISSUES. 


In the dissecting-room you meet normal tissues, as muscle, nerve, and skin, 
in all their various forms and combinations. It is here you should apply 
practically those things you have learned in such thorough detail in the histo- 
logical laboratory. It is true you deal here with these tissues, not with the 
microscope, but with the unaided eye and the sense of touch. In the laboratory 
you learned to recognize epithelial tissue in general and special, and you classified 
the same according to the shape and strata of the cell. Here it is enough for 
you to remember that the epithelial tissues cover the free surface of the skin and 
mucous membrane. 

The Bulky Portion of Your Work is Made Up of Muscles.—Of these you 
learn origin, insertion, relation, nerve-supply, blood-supply, investment, and func- 
tion. This is gross anatomy. You must also remember histologically that 
all muscles belong to the muscular tissues, that the characteristic of these tissues is 





* The technical terms used in anatomy are chiefly of Latin derivation ; the grammatical construction 
is purely so. In view of the importance of being familiar with our nomenclature. 1 would recommend 
Robinson's Latin Grammar, both for those who have given but little time to classical stuily and also for 
those who wish to review the same. 
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cartilage : this cartilage is one form of connective tissue. Each bone is 
covered by periosteum, except at the articular surfaces; this periosteum 
is connective tissue. 

5. Elastic Form.—In the interlaminar ligaments, or ligamenta subflava, you will 
find a form of connective tissue, yellowish in color, and also dense, elastic, 
and strong. You will find this as well in the epiglottis. Wherever you 
find structures possessing (1) elasticity, (2) yellowish color, as the aorta and 
structures above mentioned, they owe these qualities to the elastic form 
Of connective tissue. 

6. Adipose Form.—Y ou will find this in the superficial fascia or areolar tissue 
under the skin ; in the great omentum, about the heart, in the iliac region 
of the pelvis, and in the ischio-rectal fossa. Remember, fat is the adipose 
form of connective tissue. This tissue represents the great storehouse 
for potential energy. The student who desires to see the human body 
in possession of this potential energy will select a fat subject for dissec- 
tion; while the student who desires to keep his hands clean will continue 
to clamor for lean material. If you intend to do surgical operations, 
remember this: The emaciated patient is seldom operated on. Only 
those possessing fat and vitality are considered good risks. If you dissect 
a fat cadaver, then you may expect to see man as he is in health. A lean 
man is man minus fat—not a fair sample. 

7. Supporting Form.—Dissect any organ, and you will find it covered by a layer 
of connective tissue, and the parts making up the interior supported by 
the same. Boil a muscle, and you will see the connective tissue interior. 
Macerate thoroughly a spleen, and by gentle compression in warm water 
remove the spleen-pulp, and you will have remaining the connective tissue 
of this organ—the supporting form of connective tissue. The nerve-cells and 
nerve-fibres are likewise supported by connective tissue, called neuroglia. 

8. Dense Form.—This form you will find in tendons and fascia ; in the cornea 
and sclera; in the dense aponeuroses ; in the strong intermuscular septa. 











Query.—How can a tissue appear in so many forms? How is it possible to 
recognize in the dentine of the teeth and in the arcolar tissue between muscles one 
and the same tissue? How can you classify bone and the jelly of Wharton in 
the same category ? 

ExpLaNnation.—Each tissue consists of two constituents: (1) Cells, (2) inter- 
cellular substances. The former are products of the ovum ; the latter of the cells 
themselves. Each constituent has a certain part to perform in the organ in which 
the tissue is found. Upon the cell depends the life of the tissue ; upon the inter- 
cellular substance depend the jelly-like condition, the dentine hardness, the fascial 
strength, the areola of intermuscular connective tissue and superficial fascia, the 
resistance of muscle, the elasticity of the ligamentum subflavum, the cement sub- 
stance of the epithelial tissues covering the surfaces of the integument and the 
various mucous membranes. 

Homey illustration of how a tissue can appear under so many different forms 
and still remain connective tissue : (1) Permit cater to represent the intercellular 
substance ; (2) permit p/astcr-of-Paris to represent the cellular element. As you 
mix the two, the water will become more and more condensed, until you have 
finally obtained a substance of bony hardness. The plaster remains plaster, 

ing undergone no changes. In the tissue under consideration the cellular 

emains the same: The bone-cell is morphologically the same as the 
*endon-cell, and the fascia-cell. Condensation of the intercellular 

sn the changes have really taken place. 
ections, when you find fascia, tendon, bone, cartilage, sclera, 
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For the sake of gaining a conception of the architecture of sheaths and the 
rationale of their formation by displacement of connective tissue, let the follow- 
ing explanation be studied: Figure 1 represents a pot of earth in which various 
seeds have been planted; the pot is covered with a layer of absorbent 
cotton, and exposed to the sun and rain. In time the cotyledons begin to 
peep through the cotton; as each becomes larger in diameter, it displaces 
more cotton. As the cotton displaced by the growing plant may represent the 
sheath of the plant, so, in like manner, to aid the memory, let us compare a 
growing artery, bone, muscle, nerve, or gland surrounded by connective tissue 
(which represents the cotton in the simile of the growing plant) to the plant. 
The connective tissue would be displaced as the anatomical structure became 
thicker, and this displaced tissue we call the sheath, capsule, tunic, toga, or 
peristructure. 

Now, by the same process account for periosteum, perimysium, perineurium, 
and all peristructures and capsules. 


PeriosteuM AND Its Functions.—Periosteum is the anatomical investment 
of bone. It covers all the bone except the articular surfaces. It is, as you 
must demonstrate on your dissection, most intimately adherent to those parts of 
the bone having the greatest number of irregularities. Its functions are as 
follows : bs 


1. Osteogenetic, for it makes bone grow in thickness. 

2. Protective, since it hinders progress of contiguous inflammation. 
3. Attachmental, since it gives attachment to muscles. 

4. Nutritive, since it feeds the bone with blood. 

5. Ligamentous, since it forms all capsular ligaments. 

6. Retentive, since it tends to retain ends of broken bones. 





EMINENCES, DEPRESSIONS, AND SURFACES OF Bong are determined in shape 
by the muscles associated therewith, and take the name of the muscle. You are 
to look on muscular traction as the factor that determines the size of an eminence 
or the depth of a fossa, In fact, the surfaces of bone are named according to 
the occupant. In a given bone, as the humerus, name the articular surfaces 
according to the occupants: (1) Scapular; (2) radial; (3) ulnar. Name the 
surfaces according to the muscles. The posterior surface has an upper and a 
lower tricipital surface, corresponding to the humeral heads of the triceps, etc. 
Bicipital tuberosity, iliac fossa, gluteal ridge, deltoid impression, are instances. 
You will observe that this rule is not always observed ; still the value of the rule 
is no less, 





ANaToMIcAL Weak Points comply with two conditions: (1) A location in 
the continuity of the structure where there is a sudden abrupt change in the 
direction. (2) A junctional arca, as between skin and mucous membrane, as 
where the small intestine opens into the large. In these localities fractures occur 
in bone, aneurisms in arteries, morbid growths at muco-cutaneous areas. In 
your dissection bear these areas in mind. Look for intussusceptions at the 
weak points in the colon ; for fractures at the necks of bones, etc. 


Anatomica Roots are places uncovered by serous membrane, in connection 
with viscera, where the vessels, nerves, and conduits enter to carry on (1) the 
functional activity and (2) the nutritive activity of the organ. In your dissection 
you will give special study to the roots * the heart, lung, liver, spleen, 
kidney, intestine, ovary, testicle, ef activity is represented by 











S ax InpEx 70 THE Pace WiEre tne Muscre Recrives: 
—I desire you to study carefully the following drawings, and 
you must faithfully determine the general shape of the muscle 


and trace out the nerve 
-Museles—The pectorales major and minor, the supra- and infra- 
the subscapularis, the deltoid, the gluteals, the pyriformis, and 
bturators are examples ; take their nerve-supply near the apex. 














Fic. Z—TRIANGUEAR, FIG, 4$—=QUADMANGULAR, Fic, §,—Fusivor, Fic, 6,—Civmunn, 


2. Quadrate Muscles—The pronator quadratus, the brachialis anticus, and 

mpilenade spina: are good examples; take their nerve-supply near the 

3 ar Muscles—Take their nerve-supply near the middle. This, as the 

;, is the same as No, 2, compressed at the ends. 

4. Clubbed Muscles —This includes a large number, as those taking origin from 

the outer and inner humeral condyles take their nerve-supply early. In 

your work notice how very early the median gives off branches to supply 
muscles of this type. 

5. Serrati muscles and those arising by more or less pronounced digitations, as 

the serrati sane and infcrior posticus, the Geek and ihe planter 

to 
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introducing the subject of shape of a muscle as an index to the nerve-supply 
entrance is to impress the necessity of tracing out, as far as possible, in your dis- 
section the branches of the nerves ; possibly the scheme introduced may aid the 
memory. 


Hirron’s Law: Nerve trunks that supply muscles that move a joint supply 
the joint acted upon with articular branches; they also supply the skin, covering 
the fullest insertion of the muscle, Given, then, the number of antagonistic 
groups of muscles, you are by this rule able to know the source from which the 
joint is innervated. 


Anatomicat Apposition Is NowHEre Founp.—In dissecting in any region of 
the body bear this in mind. Structures are always disjunctively connected by a 
layer of connective tissue, Found between muscles, it is called areolar or inter- 
muscular connective ; beneath the pleura, subpleural ; beneath the peritoneum, 
subperitoneal ; beneath mucous membrane, submucous ; beneath the periosteum, 
subperiosteal. Notice the mortar between the bricks in a wall ; this corresponds 
to connective tissue in anatomy. 


Dissectine Is THE Art oF DivipING THE CoNNECTIVE TISSUE THAT INTER- 
VENES BETWEEN ADJACENT STRUCTURES, and the division must be made in such a 
manner as to do no violence to anatomical compounds,—their nerve-supply, their 
blood-supply, their excretory ducts, their capsules, and their anatomical relations. 


FanciFuL NAMEs For Musctes, names founded on some one dominant idea, are 
frequently met. It is to be regretted that our nomenclature could not have been 
founded on the idea of function throughout. Note here that the substantive, 
musculus, while seldom expressed in our texts, is always implied. The following 
will show you some of the names of muscles founded on fanciful ideas, and also 
the full name as it should appear if founded on the idea of function : 


FANciFUL NAMES. PHYSIOLOGICAL NAMES. 
Sartorius (tailor), . . . . Musculus extensor tibialis et adductor femoris. 
Rhomboideus (geom.), | | Musculus levator scapulze rhomboideus, 
Transversalis (direct.), . . Musculus compressor abdominis transversalis. 
Rectus (geom.), .... Musculus flexor thoracis rectus. 
‘Pyramidalis (geom.), . | . Musculus tensor line albz pyramidalis. 
Vastus Externus, .. | . Musculus extensor vastus externus. 
External Oblique, . . | . Musculus compressor abdominis obliquus externus. 
Serratus Magnus, | | |. Musculus depressor scapul serratus magnus. 
wadratus Lumborum, : Musculus flexor spinze lateralis quadratus lumborum. 
tissimus Dorsi, . .'. . Musculus abductor brachii latissimus dorsi. 
Longissimus Dorsi, . . . Musculus extensor spin: longissimus dorsi. 


Orsicucar Muscies AND SpuincreR Muscres.—You will find the above 
terms often used interchangeably. The important areas occupied by these 
muscles make the majority of the same of prime interest to the general surgeon, 
the genito-urinary specialist, the gynacologist, the obstetrician, the oculist, 
the laryngologist, the rectal specialist, the patient. Still, no rational classification 
of these muscles exists. At the present all orbiculars are sphincters, but not all 
sphincters are orbiculars, as the following table, founded on usage, will show : 


Synonymous Usacr. 
Orbicularis oris, sey + Sphincter oris. 
Orbicularis ani, | 2s. : 2} ] External sphincter ani. 
aris palpebrarum,. 2) Sphincter palpedraram. 
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UNIVERSAL UsE OF SPHINCTER. 





‘Musculus sphincter vagina. Musculus sphincter iridis. 
Musculus sphincter urethra. Musculus sphincter ilei. 
Musculus sphincter prostatz. Musculus sphincter gulz. 
Musculus sphincter cesophagei. Musculus sphincter vesicae. 


Musculus sphincter laryngis. 


As the following comparison will show, there is no good reason for confusion 
of terms and an annoying interchange between orbicular muscles and sphincter 
muscles. Such is usage. 


Summary of Differences Between Orbiculars and Sphincters : 
Orbiculars, 


1. The orbiculars are supplied by spinal nerves. 
2. The orbiculars are all voluntary. 

3. The orbiculars are all dermal muscles. 

4. The orbiculars are at muco-cutaneous margins. 
5. The orbiculars move rapidly. 

6. The orbiculars have parietal blood-supply. 

7. The orbiculars are very sensitive to pai 
8. They refer their pain to place of irritation. 

g. They report pain foudroyantly. 
10. Their nerve-supply is somatic—never sympathetic. 

11. When lacerated, they repair slowly. 
12, They are synonymous for sphincters in three cases only. 





Sphincters. 


1. Sphincters are supplied by the sympathetic. 
2. They are all involuntary—unstriped fibre. 
3. They are not dermals, but viscerals. 

4. They are never at muco-cutaneous arcas. 

5. They always move slowly. 
6. d. 
7: 
8. 





. They have visceral blood-supply. 
. They are not very sensitive to pain. 
. They refer pain to somatic areas. 
g. Their own report of pain is dull and slow. 

10. Their nerve-supply is sympathetic. 

11, When lacerated, they repair readily. 

The reader is referred to reflexes along somatic and sympathetic lines in the 

dissection of the female pelvis. 


The Uterus, 


This would seem to be the most fully grown and fully developed structure 
among the organs having sphincteric openings. Its proper sphincters are 
known as the os internum and os externum. It complies in every way to eleven 
points characteristic of sphincters. : 

Gromernicat TERMS AND Ficures—You will have much descriptive usage... 
along mathematical lines. This always aids the memory, for it appeals to 
basis of every one’s education. 

The azilla has base, apex, angles, and boundaries. 

The neck has roof, floor, boundaries, and triangles. 

The nasal fossa has roof, floor, walls, and openings. 

Tie orbit has roof, floor, base, apex, angles, and walls. 
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The mouth has roof, floor, sides, openings, dental arches. 

The tympanum has roof, floor, and four walls. 

Hunters canal has roof, floor, boundaries, and extremities. 
Scarpa’s triangle has roof, floor, base, apex, boundaries. 

The ischio-rectal fossa has base, apex, walls, sacral and pubic ends. 
The thorax has apex, base, anterior, posterior, and lateral walls. 
Inguinal canal has rings, roof, floor, and two walls. 

Popliteal space has roof, floor, extremities, and boundaries, 


Sussrantive Apyecrives.—These are so frequently used that I wish the 
student early to learn to supply the missing substantive, not only in the case of 
muscles, as referred to in nomenclature, but also in the case of arteries, veins, 
nerves, and lymphatic glands. _In social life, after long and thorough acquaintance 
with your fellows, you justifiably dub your friends John, James, and the like, the 
while mindful of the full baptismal name ; these liberties of address you would 
consider improper in addressing comparative strangers. Likewise in anatomy 
you speak of structures as follows : : 


1. A FRIEND. 2. A STRANGER. 


Arteria radialis or vena radialis. 
: Arteria ulnaris or vena ulnaris. 
Arteria brachialis or vena brachialis. 
Arteria femoralis or vena femorali 
Arteria hepatica or vena hepatica. 
Arteria splenica or vena splenica. 
: Arteria vertebralis or vena vertebral 
: Arteria mesenterica or vena mesenterica. 
Arteria lingualis or vena lingualis. 
Arteria facialis or vena facialis. 








Lymphatic Glands. 


Cervical gland, 2... ss Glandula lymphatica cervicalis. 
Mesenteric gland, | | ||. |’ | | Glandula lymphatica mesenterica. 
Inguinal gland,» . 2). Glandula lymphatica inguinalis. 
Axillary gland, |.) | | | | | | Glandula lymphatica axillaria, 
Epitrochlear gland, » 2 Glandula lymphatica epitrochiearis. 












Femoral, 0 | | Nervus femoralis. 
Lingua, ok 1) Nervus lingualis. 
Fata’ Nervus facialis. 
Gircumfler, 21: [7 12 1 lNervus circumflexus. 
Great scia * Nervus sciaticus magnus. 


ee 
Sympathetic, 





Nervus sympatheticus, 


Remember, arteries, nerves, veins, lymphatics, and muscles are spoken of, 
the country over, in the adjective abbreviated form by those who know what 
they are talking about; you, however, are not to speak of these structures i 
the abbreviated form until you are familiar with the classical name. After such 
knowledge has been acquired, then aways be governed by usage. 


Law or ProyectiLes.—In anatomy and physiology, in obstetrics and surgery, 
in therapeutics and chemistry, we must frequently invoke a reason for the /ocation 
of a nerve or vessel ; for the direction taken by pus or a bullet; for a misplaced 
foetal head in utero; or for the tracts pursued by pain and motion, when these 
manifestations are far removed from their /ogical locality. The above—pain, pus, 
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1, The superficial fascia, found under the skin in every region of the body. 
This is also called in histology the areolar form of connective tissue. 

2. The deep fascia or fascia profunda has the following characters : 

(1) It is dense, heavy, and strong in some places ; weak in other places. 

3 It is attached to bone in subcutaneous areas. 

§ It has perforations for cutaneous vessels and nerves. 
3 It is attached to all eminences of bone in the vicinity of joints. 

(5) It is a dense form of connective tissue." 

(6) It receives many different names in different localities. 

You will study the following description, and, if necessary, refer to it frequently 
in your dissections. 

SpeciaL Names AND SpeciaL Functions or Fascia Prorunpa.—(1) In the 
upper extremity ; (2) in the lower extremity ; (3) in association with muscles ; (4) 
in surgical areas ; (5) forming intermuscular septa. 

In the upper extremity the deep fascia occurs as : 

1. Anterior annular ligament lies in front of the carpus. Under this pass the 
median nerve, flexor sublimis digitorum, flexor profundus digitorum, flexor longus 
hallucis. This is 14 of an inch thick, extending from the os trapezium on thumb 
side to the pisiform bone and unciform process of the unciform bone on ulnar 
side. It is continuous below with the palmar fascia, and above with the deep 
fascia covering the muscles. Its function is to bind down the structure under it. 

2. Posterior annular ligament is behind the carpus. Under it pass the three 
extensors of the thumb, the three carpal extensors, the extensor indicis, the 
extensor minimi digiti, the extensor communis digitorum. It is continuous 
above with the deep fascia covering the muscles, below with the fascia of the 
back of the hand. It has seven synovial compartments. 

3. Palmar fascia has an outer part, the thenar, covering the thenar eminence ; 
an inner part, covering the hypothenar eminence ; a middle part, covering the 
great distributing area to the fingers ; a neuro-vasal area, in which are the median 
nerve, the ulnar nerve, and the superficial palmar arch. It is continuous above 
with the annular ligament, below with the ligamenta vaginales ; laterally, with 
the fascia dorsalis. 

4. Dorsal fascia is on the dorsum of the hand. It binds the tendons down 
and holds them together. It is continuous above with the annular ligament ; 
below, with the extensor tendons. It is called fascia dorsalis manus, in contra- 
distinction to the fascia dorsalis pedis. 

Ligamenta vaginales form dense sheaths for the flexor tendons of the fingers. 
They are lined with synovial membrane called theca. The theca terminate in 
thecal culs-de-sac for all the fingers between the thumb and little finger op- 
posite the metatarso-phalangeal articulation. The theca for the little finger 
and thumb terminate above in the general synovial sac under the anterior annular 
ligament. Very often the theca for the little finger and thumb terminate as do 
the other three digits. 

SpectaL NAMES AND SpEcIAL Functions FoR THE Deep FASCIA OF THE 
Lower Extremity : 

Fascia lata, the deep fascia on the front of the thigh. It has an iliac and 
a pubic part, separated by the saphenous opening. It is continuous above with 
Poupart’s ligament ; below, with eminences about the knee. It is very dense 


Mio-tibial ba °° trotic insertion of the tensor vagine 
femoris mu i into the eminences about the 
outer pari 

An to malleolus. Under it are 


found tensor longus digi- 
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on the anterior surface of the tibia and fibula in front. The superficial group 
behind is separated from the deep group. 

3. The radial group of the forearm is separated from the flexors in front and 
the extensors behind, The superficial is separated from the deep group on the 
anterior part of the forearm. 

4. Groups of muscles, acting in harmony to discharge some one physiological 
function, form a musculature. Adjacent musculatures are always separated by 
septa of deep fascia. Each musculature has its own nerve-supply. Fascial septa 
are always attached to the bone, being continuous there with the periosteum. 


Aponeurosis.—The term aponeurosis, in the plural, aponeuroses, applies to 
dense, strong fascia, in localities where the action of the fascia is intimately asso- 
ciated in more than a secondary manner with that of a muscle. You will find 
the aponeurosis of the diaphragm, of the internal and external oblique and trans- 
versalis muscles of the abdomen, the occipito-frontal aponeurosis, the lumbar, 
pharyngeal, and vertebral aponeuroses. In these places this structure forms 
either an integral part of the muscle itself, or constitutes the main structure in 
the region in which it is found. The terms aponeurosis of investment and inser- 
tion refer to the structure as forming either a cover for a muscle or its insertion. 
A single aponeurosis may do both of these. For instance, the aponeurosis of 
investment for the gluteus maximus muscle continues downward, and the 
muscle is aponcurotically inserted thereby into the deep fascia of the thigh. 


OrIGIN AND INSERTION OF MuscLEs.—These are very arbitrary terms. 
Usually the more fixed of two points is called the origin, the less fixed point, the 
insertion. Insertion may be by tendon or by aponeuroses. Notice that many 
muscles take a large part of their origin from the deep fascia investing them. 
Attachment applies to both origin and insertion. 


ANATOMICAL Fiprous ARcHEs.—You will, in the course of your reading, see 
the above expression. The two heads of muscles are always connected by a 
fibrous arch. The following will illustrate the point: The gastrocnemius, 
soleus, biceps, flexor sublimis digitorum, pronator radii teres, flexor longus 
pollicis, the biceps of the thigh. Vessels and nerves are frequently described as 
passing under the fibrous arch of a muscle. 


Tue SuperFiciaL Fascia— 

. Is found immediately under the skin ; 

. It has two strata—an upper and a lower ; 

The upper stratum contains fat—the panniculus adiposus ; 

. The lower stratum contains the cutaneous vessels and nerves ; 
. It has no fat in the eyelids, penis, and scrotum ; 

It is not attached to bony eminences ; 

It has some muscles, called dermals ; 

. Its local special names are cribriform and colles ; 

. Its fat in the palms and soles is called granular fat. 


WO POYOAMEYH = 


Tue Serous Mempranes.—You will be able to demonstrate on the cadaver— 
1, They are all related to the lymphatic system ; 
> They form air-tight cavities, except the female peritoneum ; 
re all thin and transparent ; 
vletely or partially invest organs ; 
pleura, and pericardium are proper serous membranes ; 
£ blood-vessels and joints are subdivisions. 
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SyNoviAL Mempranes.—In your practical work on the cadaver you will find : 
(1) Articular synovial membrane lining the capsules of movable joints; (2) 
vaginal synovial membrane lining the ligamenta vaginales, surrounding the 
tendons to the fingers and toes, and also in other places where a tendon would 
be exposed to friction ; (3) bursal synovial membrane between an eminence of bone 
and a muscle playing thereover. The secretion of these synovial membranes is, 
by virtue of its viscidity, fitted to resist friction. Synovial membranes belong to 
the class of serous membranes. 


Tue Mucous Memsranes.—These communicate with the air. You will 
demonstrate them lining the digestive tract, the genito-urinary passages, and the 
respiratory tract. The margin between skin and mucous membrane is called a 
muco-cutaneous margin. You must demonstrate this margin in all regions of 
the body. The specific name of any muco-cutaneous margin is determined by 
the name of the region, as: (1) The nasal ; (2) ocular ; (3) oral ; (4) anal ; and (5) 
vaginal muco-cutaneous margin. These are all anatomical weak points, because 
they are junctional areas. 


NERVE-ENDINGS.—You should remember that muscles receive both sensory 
and motor nerves; that nerve-endings are in tendon, blood-vessel, all the mem- 
branes, and skin ; that you are not supposed to dissect out these nerve-endings— 
this belongs to histological and physiological research. You are to note where 
the muscle receives its nerve-supply,—usually on the under surface,—and then 
trace the same as far as possible. 


THE HEAD AND NECK. 


Any attempt to dissect the general or special regions of the head and neck 
must be preceded by a thorough review of those osteological parts associated—(1) 
with the attachment of-muscles; (2) with the limitation of surgical or physio- 
logical areas ; (3) with the transmission of vessels and nerves ; (4) with junctional 
areas, whether the union is fixed, as between the teeth and alveolus, or movable, 





Fic. 7-—Tut SkuLt. (Norma lateralis.) 


as between the mandible and the temporal bone. To accomplish this interesting 
let the illustrations in the book, the skull, and the cadaver all be used. 








ete temporal ridge has—(1) a frontal’ portion; (2) 4 parietal 
ral portion. From it arises the temporal muscle and its 
ater part of the temporal fossa is limited by it, It begins 

7 
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‘at the external angular process of the frontal bone and ends in the posterior root 
of the zygomatic process of the temporal bone, The two ends are connected 
by the exgomatic arch, 


[eROOME FOR YaoAL AaTENY 





MANDIMLE (Outer view.) 


Mrlonyoid OFT TOA sePRRLLLARY SAND 
wrest egal ba 


Fic. 9 —THe Mawnan. (Inner view.) 





2. The zygomatic arch has (1) a malar and (2) a temporal portion. It is 
formed by the zygomatic process of the malar and the zygomatic process of 
the temporal bone. The arch has an wpper and a dewer derder ; an onter and any 
wamer surface. 
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3- The mandible has a body and a ramus. On the body find: (1) The 
mental foramen ; (2) the external oblique line ; (3) the alycolar process ; (4) the 
symphysis menti; (5) the mental tubercles; (6) the incisive fossa; (7)an internal 
oblique line or mylo-hyoid ridge; (8) a mandibular spine; (9) a mandibular 
foramen ; (10) superior and inferior genial tubercles ; (11) a digastric fossa ; (12) 
a submaxillary groove for the submaxillary gland, 





Fic. 10. —Tie SKULL, [Norma facialis,) 


The ramus has (1) a coronoid process ; (2) a sigmoid notch ; (3) a condylar 
process. The condylar process consists of a condyle and a neck, 
Ow THE Fack Locate (Fig. (0): (1) The anteriornares ; (2) the nasal bones ; 
(3) the temporal, frontal, orbital, and maxillary processes of the malar bone ; (4) 
the supraorbital and infraorbital arch 5) the internal and external angular 
. 8 of the frontal bone; (6) the floor of the orbit, and in it the infraorbital 
ining an artery, nerve, and vein of the same name; (7) the infra 
en, the terminus of the infraorbital canal; (8) the sugraocbital 
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The levator labii superioris covers the infraorbital nerve and artery. This 
muscle arises from the margin of bone below the orbit. (Fig. 10.) It is inserted 
into the orbicularis oris. 

The levator anguli oris arises from the canine fossa below the infraorbital 
foramen. It is inserted into the angle of the mouth. It may be seen by pulling 
the leash of nerves to one side. The leash of nerves lies between the above two 
muscles. (Fig. 10.) 

The Depressor Labii Inferioris.—Remove the skin a little further in the 
region of the mental nerves, and find the depressor of the lower lip. This 
muscle is quadrangular in form. Fully one-half of its outer surface lies under 
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the depressor anguli oris (Fig. 13). The muscle ariscs from the upper part of the 
external oblique line of the mandible, and is izserted into the lower lip. 

The depressor anguli oris (Fig. 13) will be found arising from the lower part 
of the external oblique line of the mandible. It is triangular in form. It over- 
laps the outer one-half of the depressor labii inferioris. Now cut the origin of 
this muscle, and pull the same aside and expose the whole of the muscle that 
it overlaps. (Fig. 17.) 

Cautiox.—In all dissections about the face care must be taken to cut close 
to the skin. The branches of the seventh nerve lie beneath the muscles and 
can not be injured if you take the precaution just given. 
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Orbicularis Oris.—Remove the skin around the mouth and expose this 
muscle, (Fig. 14.) This muscle has a rather strong fascial attachment to the 
alveolus of the superior maxilla, 

The zygomatici major and minor (lig. 14) arise from the malar bone, and 
are inserted into the outer part of the upper lip. 

The levator labii superioris aleque nasi is inserted into the wing of the 
nose and the upper lip. It arises from the nasal process of the superior maxilla, 
‘on the margin of the orbit, 






-Anvariog petty of __—— 
‘Tayre-nyoit —__—] 


Omo-byoid 


Fig 13—Tite Deevzx Layex ov mene Muscurs ov tHe Fact aNp Neck. 


The orbicularis palpebrarum surrounds the base of the orbit. It consists 
of two sets of fibres. One, called the paipedral, covers the palpebrr or lids ; the 
other is external to this, and blends above with the vecipto-frontalis muscle, It 
has, internally, a jirm, ériple attackeent to the internal angular process of the 
frontal bone, and to the nasal process of the superior maxilla, Between these 
two you will find a short, stout tendon that can be mistaken for nothing else— 
the fredo peuli or tendo palpebrarum. Figure to shows its origin from the nasal 

of the superior maxilla in front of the lachrymal groove. ‘Trace the 
toward the upper and lower lids and observe how it divides. 
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‘The Levator Menti, or Levator Labii Inferioris (Fig. 13)—This is” 
muscle by which the lower lip is protruded and elevated at the same time: t 
through the mucous membrane and you will come to the muscular fibres. This 
muscle arises from the incisive fossa, and is inserted into the integument of the — 
chin, on a plane lower than the origin of the muscle. 

: The compressor narium (Fig, 14), a small muscle, arises from the superior 
maxilla, (Pig. 10.) It is inserted, by an aponeurosis across the bridge of the 
nose, into its fellow of the opposite side, This is a small muscle at best, and 
very hard to demonstrate on prepared material. 








Fic. 14 Tae Surrmcia, Muscies ov Tux Hrap axp Nuck. 


The corrugator supercilii (Fig. 13) is seen by cutting in the mid-line 
above the nose through the skin and fasci«. It arises from the superciliary 
ridge (Fig. 10), and is inserted into the under part of the orbicularis palpebrarum, 
In action it produces the deep vertical furrows of the forehead 

The pyramidalis nasi (Fig. 14) is a part of the occipito-frontalis, continued 
on to the nose, and fnserted into the compressor marino. 

‘The dilator naris anterior arises from the lateral cartilage of the nose, and 
is jaserted into the skin near the margin of the nose, well in front. 


| 
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The dilator naris posterior arises from the superior maxillary bone, from 
the nasal notch, and is inserted into the skin of the margin of the nostril, well 
back. These two dilator muscles antagonize the compressor narium. Remove 
the skin from the forehead,.and expose the anterior belly of the occipito-frontalis. 
We are at present concerned only with the insertion of this muscle. Its anterior 
fibres are continued on to the nose as the pyramidalis nasi; its middle and outer 
blend with the outer portion of the orbicularis palpebrarum. 

The muscles of facial expression, those which you have just dissected, 
are called dermal muscles, on account of their insertion, being of such a nature 
as to move the skin, ina most unique manner. These muscles are innervated by 
the facial or seventh cranial nerve. (Fig. 16.) They are in the superficial fascia— 
in fact, they occupy the fascia to such a degree that some good authors speak of 
the adsence of facial superficial fascia. By their action they confer on the human 
face facial expression in its broadest sense. 

Is not the facial nerve more than an ordinary motor nerve? In other words, 


RAeial Cervical 
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is not this nerve eligible to promotion from the rank and file of ordinary motor 
nerves to a placé among those nerves which are designated special sense nerves ? 
For the sake of arousing your interest in the difficult dissection of this nerve, 
you will pardon a digression for the purpose of answering the above questions. 

A slight blow on the ligamentum patella produces reflex extension of the 
leg on the thigh. The steps were (1) conduction of pain, by a sensory nerve, to 
a cortical motor area, and (2) an almost simultaneous contraction of the extensor 
quadriceps femoris ; (3) a record of the blow was recorded as memory. A com- 
plete moto-sensory cycle was the result. The nerve that conveyed the sensation 
of pain to the brain is called a nerve of common sensation ; the one that produced 
motion in the extensor muscles is called a motor nerve. 

The retina responds to light, the auditory nerve to sound, the olfactory, to 
odors. Each nerve records its experience in the brain. Now, see what the 
Facial nerve does! It produces motion of a reflex character, as do ordinary 
motor nerves. It is the only nerve by which vision, audition, olfaction, and 
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optic, and 
gustatory nerves are capable of conveying an impression to the brain for record, 
are they entitled to the designation “special sense'’ any more than is the facial, 
which does its own work, and facially expresses to the world the recorded 
experiences of all the so-called nerves of special sense? Ts not this nerve a 
special sense nerve of facial pantomime ? 
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Fig, 16, SUPERFICIAL DISTRIBUTION OF THE FACIAL AND OTHER NeRvES of THE Hean. 
(After Hirschfeld and Leveillé.) 


The Facial Nerve (Fig. 16): Its Dissection on the Face.—Remove the 
skin. Cut down through the parotid gland in the direction of the vertical line in 
figure 12, Itisnecessary to go through about one-half of an inch of gland sub- 
stance. Take the forceps, and find a nerve trunk about the size of a knitting- 
needle, This will be the tuferior division of the nerve—the cervico-facial part, 
Follow this branch up a little further, and, very deeply located, you will find the 
main trent of the nerve. From this you can trace out all the facial branches, 
én this manner: Put a small piece of tape around the main trunk. Pull on 
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and at the same time cut the skin, fascia, and gland substance, in the direction 
of the branches, with scissors. You will find dissection of this nerve somewhat 
difficult the first time you make the trial. Any amount of advice, added to 
what has previously been said, will not help you. Just be careful, and expose 
one branch at a time. 

Communications of the Facial Nerve on the Face with other Nerves 
Fig. 15): 
‘ 1, rhe seventh nerve + mental branch of the fifth nerve at mental foramen. 

2, The seventh nerve + infraorbital branch of the fifth nerve at infraorbital 

foramen. 

3. The seventh nerve + supraorbital branch of the fifth nerve at supraorbital 

foramen. 

4. The seventh nerve + auriculo-temporal branch of fifth on temporal muscle. 

5. The seventh nerve + malar branch of temporo-malar of fifth nerve on 

malar bone. ; 

6. The seventh nerve + temporal branch of temporo-malar of fifth nerve 

above zygoma. 

7. The seventh nerve + great auricular nerve of cervical plexus behind the 

ear. 
8. The seventh nerve + small occipital nerve of cervical plexus behind the 
ear. 
g. The seventh nerve + lachrymal and infratrochlear branches of the fifth 
nerve. 

10. The seventh nerve +- great occipital. Posterior division of second cer- 
vical nerve. 

It will appear from the foregoing that the nerve-supply of the face is a very 
complicated proposition. Such, however, is not the case, since the whole nerve- 
distribution can be reduced to: 

1. Motor nerves to the muscles of expression == seventh nerve. 

2, Sensory nerves to the skin over the muscles = fifth nerve. 

3. Sympathetic nerves—the nervi molles—on facial artery. 

4. Communicating branches to adjacent areas. 

Divisions and Facial Branches of the Facial Nerve.—The nerve divides 
into two branches : (1) An upper division that supplies the upper half of the 
face and the temporal region; (2) a lower division that supplies the lower 
half of the face and the neck. (Fig. 16.) 

The temporo-facial division gives off : 

| 1. Temporal branches to the temple and forehead. 

2. Infraorbital branches below the orbit. 

3. Malar branches to the zygomatic muscles. 

The cervico-facial division gives off : 

1. A buccal branch to the buccinator muscle. 

2. A supramandibular branch above the jaw. 

3. An inframandibular branch below the jaw. 

The name es anscrinus is applied to the divergence of these six nerves from 
the two primary divisions of the seventh nerve. 

The auriculo-temporal nerve will be found in front of the ear just behind 
the temporal artery. It is a sensory branch of the fifth, and supplies the side of 
the scalp and the external in front with sensation. 

Find these arteries on the face (Fig. 17) : 

1, The frontal in the inner angle of the orbit. 

2. The nasal above the tendo oculi. 

3. The lachrymal in the outer angle to the upper lid. 

4 The transverse facial on the malar bone. 
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masseter muscle, Vt is surrounded some very delicate sympathetic nerves, 
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which can be demonstrated, if you remove all the fat, with ether, and permit the 
ether to cvaporate. These nerves are the ered mroi/es, They regulate blushing. 
Branches of the Facial Artery on the Face + 
1. The inferior coronary, between mucous membrane and orbicularis ort, 
2. The superior coronary, between mucous membrane and orbicularis ois. 
3. The inferior labial, under the muscles of the chin. 
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4. The lateralis nasi, to the side of the nose. 

5, The angular, to the inner angle of the orbit, 

6, Muscular branches to the various muscles, 

Anastomosis takes place between the facial and all the arteries on the face 
above enumerated. \ 

‘The veins of the face (Fig. 18) accompany the arteries, and take the same 
names, as a rule, (Fig, 17.) They must be dissected with the arteries and 
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Fig, 18,—Tite Surexriciat, Varxs axp Lyarsatics or tie Scaur, Fact, ano Neck, 











nerves. These veins must be handled yery carefully, not to be injured, a3 they 
are very easily ruptured. 
Observe the decp temporal vein piercing the temporal fascia, above the 
zygoma, This returns blood from the ¢emporal muscle, Observe the confluence 
of the internal maxillary vein, in front of the ear, in the substance of the parotid 
gland, with the temporal vein, and the result of their confluence—the femporo- 
maxillary vein, Observe the communication between the facial vein and the 
external jugular; also the communication between the angular, supraorbital, 
thalmic veins, Erysipelas of the face may reach the meninges through 
ication. “The ophthalmic yein opens into the cavernous sinus, 
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1. How may the dermal museles be grouped? 
pears reves sboutitta an soritens tea saith De er eae 
and the mouth, ir action seems to be secondary to the special senses of 


hearing, smell, sight, and taste, since they open and close these openings to a 
variable extent. 


2. Give the bony attachments of the orbicularis oris, 

‘This mascle is attached to the upper and also to the lower incisive fossa, and 
to the alveolar processes, 

3. Has the orbicularis oris any antagonists? If so, name then, 

Yes ; superiorly, levator tabi superioris, levator anguli oris, zygomaticus 


minor, zygomaticus major; inferiorly, depressor labii laters depressor anguli 
oris, levator menti, risorius. 





DEP PORTION OF NUBIAATILLARY GLAND 
Fic, 20.—TH® Savery GLasns. 








4. Name the foramen between the origins of the levator labii superiorts and the 
levator anguli oris. 
‘The infraorbital, transmitting the infreorbital vessels and nerves, 
5. Locate ow a patient the foramen mentale, and tell what it transmits, 
‘This foramen is located at the junction of the mento-Meckelian and dentary 
parts of the mandible, one-half of an inch below the gingiva of the second bicuspid 
tooth ; it transmits the mental branches of the inferior dental vessels and nerves. 
6. What is the function of the mental nerves and with what do they communi- 
cate? 
The function is to supply the skin of the lower lip and chin; they communi- 
cate with mental branches of the facial nerve. 
7 Name the aural group of dermal muscles, and give their function. 
“Attrahens aurem, attolens aurem, retrahens aurem. These muscles are mere 
fm man, often incapable of demonstration. They are best studied on 
animals, as the dog and rabbit. ‘Their function is, first, to enlarge the 










| Fig, 24. —Ckmvieat, TRIANGL IS. 


under cover of the levator labii superioris, and is formed by a communication 
between the infraorbital branch of the fifth and the infraorbital branches of the 
seventh nerve, 
10, Name and locate the great anastomotic blood arcas on the face and tell hone 
they ave formed. 
The facial branch of the external carotid, the ophthalmic branch of the 
internal carotid artery, the internal maxillary branch of the external carotid, and 
the temporal branches of the external carotid are the branches of arterial tanks: 
concerned in the rich blood-supply to the face, 

Anastomotic areas: (Fig. 17) (1) The ophthalmic 
poral, forming the supraorbital anastomosis, c 
the facial artery at the inner base of 















(2) The transverse facial artery anaston 
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facial artery on the outer surface of the masseter muscle, forming the masseteric 
anastomosis. (3) The infraorbital anastomoses with the facial, below the orbit, 
to form the infraorbital anastomosis. (4) The mental branch of the inferior 
dental artery anastomoses with the inferior labial branch of the facial artery, 
forming the mental anastomosis. (5) /# the facial mid-line the corresponding 
arteries of opposite sides of the face anastomose. At the aural, ocular, nasal, 
and oral muco-cutaneous junctions capillary anastomosis takes place. (6) The 
arterial anastomoses above referred to are attended by venous anastomoses. 
The mental, infraorbital, and supraorbital may be compressed at their respective 
exit foramina. The facial may be compressed on the mandible just in front of the 
masseter muscle. (7) The important communication on the face is between the 
ophthalmic and angular, by which route facial erysipelas may reach the meninges, 
since the ophthalmic vein opens into the cavernous sinus of the dura mater. 

11. Explain briefly the parotid gland, 

The gland is located in a depression having the following limitations : above, 
the zygomatic arch ; below, the angle of the mandible and the masto-mandibular 
line; behind, the external ear and sterno-mastoid muscle; in front, by the masseter 
muscle ; deeply, it embraces the styloid processes and internal carotid artery. 
The gland contains the seventh nerve and the auriculo-temporal branch of the 
fifth nerve, both of which furnish it with nerve-filaments. It contains the external 
carotid artery, which here breaks up into the temporal, internal maxillary, and 
transverse facial branches; these supply the gland with blood. It contains the 
temporo-maxillary vein. The fascial covering of the gland is called the parotid 
fascia. The gland is the largest of the salivary glands, and has an excretory 
duct called Stenson’s. 

12. Trace Stenson's duct. 

It crosses the masseter muscle in a line from the lobule of the ear to the 
upper lip. It perforates the buccinator muscle, and opens into the vestibule of 
the cavum oris opposite the second upper molar tooth. 

13. Where does the facial nerve escape from the cranium ? 

It escapes through the stylo-mastoid foramen, in the petrosa of the temporal 
bone. On its escape it gives off the posterior auricular, the digastric, and stylo- 
hyoid branches. It subsequently forms the pes anserinus, from which the 
muscles of expression are innervated. The facial is a motor nerve. 

Nore.—Many a good dentist has been heard to tell his patient, “All this 
toothache is caused by the facial nerve." The facial nerve makes you smile when 
you hear such things ; it is the fifth nerve that is concerned in toothache, 
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Locate on the cadaver : 

1. The lower border of the mandible and its angle. 

2. The mastoid process of the temporal bone, behind the ear. 
. The sterno-clavicular articulation. Does it move? 
The interclavicular or suprasternal notch. How deep? 
The acromio-clavicular articulation. Does it move ? 
An imaginary line from the angle of the jaw to the mastoid. 
The sterno-cleido-mastoid muscle and its double origin. 
. The exact anterior border of sterno-cleido-mastoid. 

The exact posterior border of sterno-cleido-mastoid. 

The cervical mid-line—mento-sternal line. 
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11, The hyoid bone in the mid mento-sternal line. 

12, The body of the hyoid bone, one-half of an inch long to touch. 
13. The greater horn of the hyoid + lingual artery above same. 

14. The thyroid cartilage—Adam’s apple—and notch above. 

15. The thyro-hyoid space + thyro-hyoid membrane. 

16, The thyroid notch + mid-part of thyro-hyoid membrane. 

17. The crico-thyroid membrane in crico-thyroid space. 

18. The cricoid cartilage and trachea. (Fig. 27.) 


INCISIONS. 
. Through the mid mento-sternal line. 
. From symphysis menti to mastoid process. 
. From sternum to acromion process. 


wen 


Bounnarigs oF THE Neck. 


. Anterior —The mid mento-sternal line. 

. Posterior —The anterior border of the trapezius. 

. Inferior —The clavicle and manubrium sterni. 

. Superior —Lower border of mandible and masto-mandibular line. 


PoenH 


TRIANGLES OF THE Neck. (Fig. 21.) 





1, Submaxillary or digastric. 
2. Superior carotid or triangle of clection. 
3. Inferior carotid, tracheal, or triangle of necessity. 
4. Occipital—not suboccipital. 
5. Subclavian or brachial triangle. 
Bounpary Sreucrures oF Cervicat TRIANGLES. (Fig. 23.) 
1, The sterno-cleido-mastoid muscle. 
2, The mid mento-sternal line. 
3. The dower border of the mandible. 
4. The masto-mandibular line. 
3. The omo-hyoid muscle. 
6. The digastric muscle. 
7. The stylo-hyoid muscle. 
8. The manubrium sterni and clavicle, 


Surcicat ANp Menica Areas oF THE Neck. 


Larynx—intubation and laryngotomy. 
Trachea—tracheotomy, high and low. 
Thyroid gland—opcrations on. 

The contents of the carotid sheath. 

The suéclavian artery and its branches. 

The érachial and cervical plexuses. 

The apex of the lung, one and one-half inches above the first rib. 
Tracheal and bronchial respiration. 

The superficial lymphatic glands, (Fig. 23.) 
The upper set of deep lymphatic glands, 

The lower set of deep lymphatic glands. 
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Speciric Bounpantes oF Cervicat TRIANGLES. (Fig. 23.) 


1. Digastric Triangle.—Mandible and masto-mandibular line ; anterior belly 
of digastric muscle ; posterior belly of digastric muscle and stylo-hyoid muscle. 

2. Superior Carotid Triangle.—Sterno-cleido-mastoid muscle ; anterior belly 
of omo-hyoid muscle ; stylo-hyoid muscle and posterior belly of di 

3. Inferior Carotid or Tracheal Triangle—Mid mento-sternal 
cleido-mastoid muscle ; anterior belly of omo-hyoid muscle. 

4. The Occipital Triangle—The trapezius muscle ; the posterior belly of the 
omo-hyoid muscle ; the sterno-mastoid muscle. 

5. The Subclavian Triangle.—The clavicle ; the posterior belly of the omo- 
hyoid muscle ; the sterno-cleido-mastoid muscle. 

Note that the sterno-mastoid divides the neck into two triangles. Of these 
two the anterior contains three, the posterior two, smaller triangles. 








Dissection to show superficial structures in the superficial fascia of the neck, 
as follow: 


. The platysma myoides muscle—a dermal. 

. The anterior jugular vein is in front of sterno-mastoid. 

. The posterior jugular vein is behind the sterno-mastoid. 
External jugular vein crosses the sterno-mastoid. 

. The superficial lymphatics—vertical group. (Fig. 23-) 

. The superficial lymphatics—transverse group. (Fig. 23.) 

. The inframandibular branch of the seventh nerve. (Fig. 22.) 
. The superficial cervical nerve, of cervical plexus. (Fig. 22.) 
. The great auricular nerve, of cervical plexus. (Fig. 22.) 

10. The small occipital nerve, of cervical plexus. (Fig. 22.) 

11. The suprasternal nerve, of cervical plexus. (Fig. 22.) 

12, The supraclavicular nerve, of cervical plexus. (Fig. 22.) 

13. The supraacromial nerve, of the cervical plexus. (Fig. 22.) 

The platysma myoides (Fig. 14) is a dermal muscle. It is allied to the 
muscles of expression and to the three dermal aural muscles ; they are all rem- 
nants in man of the great panniculus carnosus. To.expose this muscle it will 
be necessary to exercise the greatest care in removing the skin. Usually the 
fibres of origin of this muscle extend two inches below the clavicle. They are 
continued obliquely upward and forward onto the face. In some persons this 
muscle is very heavy; in others it is almost absent. 

The Superficial Nerves of the Cervical Plexus and the Spinal Accessory 
Nerve.—Dissection.—Locate the posterior border of the sterno-cleido-mastoid 
muscle. Very carefully cut the platysma along this posterior border, using the 
forceps foradirector. Next cut through the deep fascia along the posterior border 
of the muscle. Now look first fora small nerve that parallels the posterior border 
of the sterno-cleido-mastoid muscle. (Fig. 22.) This is the lesser occipital. 
Trace it upward, as in the figure. 

Three nerves cross the sterno-cleido-mastoid: (1) The mastoid branch, or 
second small occipital ; (2) the great occipital ; (3) the superficial cervical. 

Follow their branches out, taking care to harm no veins. These are the 
three ascending branches of the plexus. 

The spinal accessory nerve is sometimes the subject of surgical procedure. 
On the living, if you are in doubt as to whether you have the spinal accessory 
or some other nerve, remember this rule: Pinch the nerve with the forceps, and 
if it is the spinal accessory you have, the trapezius muscle will elevate the 

“ar-blade. The other nerves that this one is sometimes mistaken for are 
rand will, if pinched, produce no muscular contraction. 
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of the cervical plexus are (1) the 


‘The descending branches suprasternal,, 
(2) the Repras area: (3) the supraacromial, Trace these out, as in igure 22. 

Note that the superficial cervical branch passes behind the extemal jugular 
vein; that it is distributed to almost the ae front of the neck ; that it anasto~ 
moses above with the inframandibular branch of the seventh nerve and below 
with the suprastemal. 

‘Note the spinal accessory nerve pierces the tapezius muscle, and bas many 
communications with the other nerves in the occipital triangle. To this fact is 
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possibly due the twitching of the shoulder in frostbitten cars; purely a reflex 
movement. (Fig. 22.) 

The Superficial Lymphatic T. will enable you to remember 
general distribution of the superficial lymphatic g 
In the main the lymphatics follow the 
enlarged by disease : they are scarcely reco, 
The jugular veins (Fig. 18) in the 
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4. The deep fascia determines the course taken by pus and missiles, hence a 
thorough knowledge of the architecture of the deep fascial. envelopes of the 
neck is just as important as any fascial area in the body. 

Figure 24 represents schematically a transverse section of the neck. From 
this it will be scen there are two spaces: (1) Those formed by delamina- 
tion of the four layers, including certain structures and their nerve-supply and 
blood-supply. (2) The interfascial spaces containing fat and connective tissue. 
It will be seen that the first layer delaminates to unsheath the sterno-mastoid 
muscle. The second layer delaminates to enclose the omo-hyoid, sterno-hyoid, 
sterno-thyroid, and thyro-hyoid muscles, with their nerve-supply and blood- 
supply. The third layer delaminates to enclose the larynx and trachea and 
thyroid, the pharynx and cesophagus, the carotid sheath and its contents. The 
fourth layer delaminates to ensheath the rectus capitis anticus major and minor 
and longus colli muscles. 

First layer 






=a = 


Pourth layer —-- 





Fourth layer 
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CIA STRANSVERSE SECTION. (Schematic.) 


Dissection : 

1, The temporal muscle and its aponeurosis or fascia. 
2. The masseter muscle and its aponeurosis or fascia. 
3. The sterno-cleido-mastoid and its fascial covering. 
4. The trapezius muscle and its aponcurosis. 

5. The zygoma, and its relations. 

6. The temporal fossa and its contents, 

7. The temporal ridge, its formation of three parts. 


Examine your work and answer this quiz: 

1, Name the deep fascia covering the temporal muscle and give all its attach- 
ments. 

It is called the temporal fascia. It is attached to the linea suprema of the 
complete temporal ridge, and to the superior border of the zygomatic arch. 

2. What does the complete temporal ridge consist of ? 

It consists of two parallel lines, having a frontal, a parietal and.» temnaest 
portion, The aponeurosis of the muscle arises from the 1 
from the lower line. 

3. What structures occupy the superficial fascia, cove 

The superficial temporal arteries and their veins ; t 
branch of the fifth cranial ; some ‘emporal branches o 


and the lesser occipital nerve. 
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4. What is the masseteric fascia? 

The deep fascia covering the masseter muscle. It is of cervical derivation, 
being, with the parotid fascia, the upward continuation of the first layer of the 
deep cervical fascia. 

5. Name the structures on the masseter muscle, 

The parotid gland in part ; the pes anserinus of the seventh nerve ; Stenson’s 
duct. In front of and under the anterior part of the muscle is some fat, called in 
the child the sucking pad. 

6. Explain the relations and composition of the zygomatic arch. 

The arch is composed of a malar and a temporal portion. It has a superior 
border into which is inserted the temporal fascia; an outer surface that is 
subcutaneous ; an inner surface and a lower border from which arises the 
masseter muscle. Under the arch are found the coracoid process of the 
temporal bone, into which is inserted the temporal muscle; the sigmoid notch, 
through which pass the arteries and nerves to the masseter muscle. 

7. What structures lie on, and posterior to, the sterno-cleido-mastoid muscle? 

The muscle is ensheathed by the first layer of the deep cervical fascia. 
(Fig. 24.) On the muscle lie the auricularis magnus and the superficial cervical 
nerves. The muscle is crossed by the external jugular vein. The spinal 
accessory nerve and all the superficial branches of the cervical plexus pierce the 
deep fascia at the posterior border of the muscle. These nerves are all in the 
occipital triangle. 

8. Describe the superficial branches of the cervical plexus. (Fig. 22.) 

They are seven in number. The four ascending branches supply the neck 
and side of the head with sensation. The three descending branches supply the 
shoulder and upper third of the thorax. Their names are : 

1. Lesser occipital parallels the sterno-cleido-mastoid muscle, It supplies 
the skin over the temporal muscle and the upper posterior part of the ear. 

2. The mastoid branch, or second small occipital, supplies the skin over the 
insertion of the sterno-mastoid muscle into the mastoid process of the temporal 
bone, 

3. The great auricular crosses the sterno-mastoid muscle to the ear, to which 
and to the skin over the the parotid it is distributed. 

4. The superficial cervical nerve crosses horizontally the sterno-mastoid 
muscle. It supplies with sensation the whole front of the neck. It passes be- 
hind the external jugular vein. 

5. Suprasternal. This nerve supplies the skin over the origin of the sterno- 
mastoid and over the manubrium sterni, 

6. The supraclavicular supplies the skin over the pectoralis major to the 
nipple. It probably is this nerve that may account for the very diffuse pain over 
the head, neck, and shoulders in sore nipples of nursing mothers. 

7. The supraacromial supplies the skin over the deltoid and clavicular por- 
tion of the trapezius muscles. 


iastutst ee, Masaeter Muscle (Fig. 25).—Cut this muscle at its origin from the 
he maxilla and the inner surface and lower border of the 

‘he same down, notice the nerve- and blood-supply 

A little work with the forceps will remove 

af the temporal muscle into the coracoid 

into the outer surface of the ramus of the 
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hoa einctetraical cial 
‘The sterno-cleido-mastold muscle (Fig. 25) has two origins : (1) A sternal : 
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4 Frontal muscle 2, Occipital muscle. 3, 3. Epicranial aponeurosis. 4. Temporal muscle, §. Retrs- 
hens aurem. 6, Orbiculars palpebraruin, 7. Levator labii superioris et aloeque nasi, & Dilator 
nan. 9, Compressor naris.. 9’. Pyrauidalis nasi. 10, Zygomat minor, 11; Zygomati major. 
12. Masseter. 44. Leyator anguli oris, 14, Levator abit superis . Orbicularis 16. 

Wor, 167, Depressor anguli oris. 17. Depressor labii inferioris. "18, Levator abd aiets 

9. Sterno-mastoid. 20. Trapesias. ‘21. Digastele and stylo-hyoid. 22. Anterior belly of 

ipenti 35, Pulley for teadeo of digutrc. | 34, 24. Ona-tyold. 25, Sternodbyold, 36. 5 hTie 

hyoid, 27. Mylo-hycid. 28. Splenius capitis. 29. Splenios colli. 30. Levator angull scapale. 

41. Sealenus posticus, 32, Sealenus anticus, 




















(2) aclavicular. Its size, location, and extensive nerve-supply make it the most 
important muscle in the neck. These origins vary in size. In some cases you: 
will find the clavicular part very small, in other eases very large. Tbe. sternal 
origin corresponds to the mastoid insertion ; th ri o 
the occipital insertion. If you will olloy 
will lead you to the junction b 

Sterno-mastoid sheath (Fig. 


of deep cervical fascia, Cut throu 
would separate two m hh 
there are two muscles | 
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mastoid branch or second small occipital nerve? Did you see emerging 
the deep fascia, between the muscle and the trapezius, in the occipital 

the spinal accessory nerve and all the superficial branches of the cervical cus? 
Did you find the sheath of the muscle attached to the clavicle below ? you 

find the same derived from the first layer of the deep cervical fascia and continu= 

ous above with the masseteric and parotid fascie ? with the stylo-maxillary ligas 

ment? with the submaxillary and digastric fascia ? | 


Having done this, you may lift the muscle, observe its nerve-supply again, 


from the spinal accessory and cervical plexus, and study the posterior relations. 
Posterior relations of the sterno-cleido-mastoid muscle are: o 
1, The contents of the second layer of the deep cervical fascia, ~ 
2. The carotid sheath and its contents. This latter, you will 

belongs to the third layer of deep cervical fascia. 
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Tue NERVE-SUPPLY TO THE Depressor MuscLes of THE Hyorp Bone.—The 
group you have just dissected comes from a loop called the ansa hypoglossal. 
The expression cervico-hypoglossal would be a better term, as it would seem, as 
it expresses the derivation of the two elements composing the loop. (Fig. 29.) 

The loop is formed by the descendens hypoglossi, anastomosing with two 
communicating branches from the deep part of the cervical plexus. This loop 
is formed on the front part of the carotid sheath. From it branches are given off 
to the depressors of the hyoid bone. 


1. Give the boundaries of that part of the neck most frequently operated on by 
the surgeon. 

Anteriorly, the mid- or mento-sternal line. Posteriorly, the anterior border 
of the trapezius muscle. Superiorly, the mandible and masto-mandibular line. 
Inferiorly, the clavicle and interclavicular ligament. 

2. Name the cervical triangles and indicate their importance. 

The submaxillary or supra-hyoid triangle is bounded above by the mandible 
and masto-mandibular line; below, by the digastric and stylo-hyoid muscles ; 
in front, by the mento-sternal line. It contains: (1) The facial vessels and their 
sympathetic nerves; (2) the submaxillary gland, its blood-vessels, nerves, and 
capsule ; (3) the submental and mylo-hyoid vessels and nerves; (4) the stylo- 
mandibular ligament; (5) the parotid gland and its contents; (6) the vagus 
nerve, internal jugular vein, internal and external carotid arteries. 

The superior carotid triangle is bounded above by the digastric; below, by 
the omo-hyoid; behind, by the sterno-mastoid muscle. It contains: (1) The 
common carotid artery ; (2) the external carotid artery ; (3) the internal jugular 
vein ; (4) the vagus ; (5) spinal accessory, and (6) sympathetic nerves. 

3. The inferior carotid or tracheal triangle is bounded above by the omo- 
hyoid, behind by the sterno-mastoid, in front by the mento-sternal line. It 
contains: (1) The thyroid gland and its blood-suppif¥™ (2) the trachea ; (3) the 
carotid sheath and contents ; (4) the inferior laryngeal nerve and inferior thyroid 
vessels. 

The three foregoing triangles lie anterior to the sterno-mastoid muscle. The 
two following ones lie posterior to the sterno-mastoid muscle. 

4. The occipital triangle is bounded in front by the sterno-mastoid, behind by 
the trapezius, below by the omo-hyoid muscle. It contains: (1) The spinal 
accessory nerve; (2) the descending branches of the cervical plexus ; (3) the 
transversalis colli vessels ; (4) a chain of lymphatic glands. 

5. The subclavian triangle is bounded in front by the sterno-mastoid, above 
by the omo-hyoid, below by the clavicle. It contains: (1) The subclavian 
artery and vein ; (2) the brachial plexus ; (3) the external jugular vein; (4) the 
nerve to the subclavian muscle. 

The student will please note that any arbitrary classification of contents is 
impossible. Structures are found to form partial contents of several triangles. 
The surgical triangles are to the modern surgeon about what totem poles would 
be to the city council. 

6. Name the structures in the superficial fascia of the neck. 

(1) The platysma myoides muscle; (2) the anterior, external, and posterior 
jugular veins ; (3) the inframandibular branch of the seventh nerve, and (4) the 
superficialis colli branch of the cervical plexus. 

7. Name the layers of decp cervical fascia and give the contents of cach. 

The first layer surrounds the sterno-mastoid muscle. 


56 PRACTICAL ANATOMY. 


The second layer surrounds the hyoid depressors and their vessels and 
nerves. 

The third layer surrounds the larynx, trachea, thyroid, esophagus, common 
carotid artery, internal jugular vein, and vagus nerve. 

The fourth layer covers the rectus capitis anticus major and minor muscles 
and the longus colli, 

8. What becomes of the first and second layers below? 

They are attached to the clavicle and sternum. 

g. Give the origin and insertion of the temporal muscle. 

This muscle arises from the complete temporal ridge, from the temporal 
aponeurosis, from the temporal fossa, and is inserted into the coronoid process 
of the mandible. 

10. Analyse the coronoid process. 

This has an outer and an inner surface, an anterior and a posterior border, a 
base, and an apex. 

11. Of what docs the complete temporal ridge consist ? 

It consists of frontal, parietal, and temporal portions. The ridge has a 
supcrior part for the attachment of the temporal fascia; an inferior part for origin 
of the muscle. 

12, What do you find in grooves on the deep surface of the muscle next the bone? 

The deep temporal arteries—branches of the internal maxillary artery—for 
the supply of the muscle. 

13. Analyse the zygomatic arch and tell what you find under the same. 

The arcus sygomaticus is made up of the zygomatic processes of the malar 
and temporal bones. It has a superior border, into which is inserted the tem- 
poral fascia; an outer surface, which is subcutaneous ; an inferior border and an 
inner surface, which are occupied by the origin of the masseter muscle. Under 
the arch are the coronoid and condylar processes of the mandible ; the sigmoid 
notch, transmitting the masseteric vessels and nerves ; the external pterygoid 
muscle ; and a considerable quantity of fatty connective tissue. 

14. Describe the masseter muscle. 

This muscle arises (1)#rOm the inferior border, anterior two-thirds, and (2) from 
the inner surface and posterior one-third of the lower border of the zygomatic 
arch. It is inserted into the external surface of the ramus. It is covered on its 
outer surface by the masseteric fascia, on which lie the pes anserinus, the parotid 
gland in part, and Stenson’s duct. 

15. Describe the sterno-cleido-mastoid muscle. 

This muscle has two origins—a clavicular and a sternal; and two insertions 
—a mastoid and an occipital. It extends obliquely across the neck, dividing this 
region into an anterior and a posterior part. Its nerve-supply is from the spinal 
accessory and deep branches from the cervical plexus. It lies on the carotid 
sheath in part of its course, and along its posterior margin emerge the superficial 
branches of the cervical plexus. (Fig. 22.) 

16. Name the superficial branches of the cervical plexus. 

The descending branches are the suprasternal, supraacromial, supra- 
clavicular; the ascending branches are the great auricular, the small occipital, 
the lesser occipital, and the superficialis colli. 

Quiz on the Structures in the Second Layer of Deep Cervical Fascia. 

Name the depressor muscles of the hyoid. 

(1) The sterno-hyoid. (2) The omo-hyoid. (3) The sterno-thyroid. (4) The 
thyro-hyoid. 

Hore are these muscles enshec ethed. and from what are they separated in front 
and “he hind? 

They are ensheathed by a detatainntion of the second layer of deep cer- 
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vical fascia. In front of them is the first layer of deep cervical fascia, which 
delaminates on the side of the neck to enclose the sterno-cleido-mastoid muscle. 
Behind these structures are the members making up a group ensheathed by the 
third layer of deep cervical fascia. 

3. To what did you find the second layer of deep cervical fascia attached supe- 
riorly and inferiorly ? 

Superiorly it was attached to the hyoid bone; inferiorly to the posterior 
part of the clavicle and manubrium. 

4. From what source do the depressors of the hyoid bone receive their nerve- 
supply? 

From the ansa hypoglossal loop, descendens, and communicans noni. 

5. How is the ansa hypoglossal loop formed ? 

It is formed by the union of two branches from the deep cervical plexus 
with one branch from the hypoglossal nerve. 

6. What are these communicating nerves called ? 

The one from the hypoglossal nerve is called the descendens hypoglossi ; the 
two from the cervical plexus are called the communicantes hypoglossi, and the 
loop formed by their union is the hypoglossal loop. 

7. Have these communicating nerves any synonyms in anatomical literature ? 

Yes, in the older texts they are called the descendens noni and communi- 
cantes noni. Under the classification of cranial nerves by Willis, there were nine 
pairs. The hypoglossal belonged to this ninth pair, hence the expressions nervus 
nonus, nervus descendens noni, and nervi communicantes noni. 

8. Can you think of a compound word that would be more specific, and at the 
same time a more rational name than ansa hypoglossal ? 

Yes, the compound cervito-hypoglossal would express the anatomical parties 
to the compound, and would harmonize with our rules for writing compound 
words, by which such relations should always be expressed. 

9. Where did you find this loop ? 

On the sheath containing the common carotid artery, pneumogastric nerve, 
and internal jugular vein. (Fig. 31.) 


The third layer of deep cervical fascia contains (Fig. 24): 

. The thyroid body—its nerve-supply and vessels. 

. The /arynx and trachea, nerves and vessels, 

The common carotid artery, vagus and internal jugular vein. 
. The external carotid artery and its branches in the neck. 
The cervical stage of the internal carotid artery. 

The Aypoglossal nerve and its descending branch. 

. The cervical sympathetic cord and ganglia. 

The arteries from the transverse aorta and their branches. 
. The phrenic nerve and anterior scalenus muscle. 

. The cervical plexus and its branches of origin. 

11. The érachial plexus and its sheath. 

12. The scaleni muscles—anticus, medius, posticus. 

Dissection.—Remove the group of muscles in the second layer of the cervical 
fascia, and examine the structures in the following order : 

1. Thyroid Gland (Figs. 27 and 28).—This derives its capsule from the con- 
nective tissue in which it is developed. It has two lobes, connected by an isthmus. 
Its arteries are a superior thyroid, which you will take to its origin, the external 
carotid. This artery is attended by a ve anastomosis between the 
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artery on the left side differs from that on the 

off in the thorax from the highest part of the arch of 

it has the same relations in the neck as the right common 

Jeft common carotid artery is behind the manubrium: 

origins of the sterno-thyroid and sterno-hyoid muscles, the left brachio- 

innominate vein, and the remains of the thymus gland, Behind the 

are the trachea, cesophagus, and thoracic duct. Internal to the artery are 

the innominate artery, the inferior thyroid veins, and remains of the thymus gland, 
External to the artery are the vagus nerve, the left lung, and pleura. 

The Glandula Concatenate. the subject be tubercular, you may find 
the deep cervical lymphatics en They lie with the intemal jugular vein, 
and may have contracted firm ions to the vein or artery or both. This 
seems to be the tendency of glandular tissue ; (1) to penctrate or (2) to embrace. 
Instance the deep part of the parotid gland, penetrating the glenoid cavity and 
embracing the styloid process too ; the anterior part of the same gland embraces, 
in a V shape, the posterior border of the ramus of the mandible. Likewise, 
these lymphatics. when enlarged, embrace vessels, a circumstance which makes 
their removal often a very dangerous procedure, These glands you will find 
forming a continuous chain from the base of the skull to the apex of the thorax, 
where they are continuous with the mediastinal gland-chains, 

pneumogastric nerve, also called the vagus, or par vagum, lies between 
the commen carotid artery and internal jugular vein. Separate the connective 
tissue between the vessels and find the nerve, deeply located, This nerve gives 
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off in the neck (1) the superior laryngeal nerve to the larynx; (2) the cervical 
cardiac branches; (:) the pharyngeal branches ; (4) the recurrent laryngeal 
nerve. 

For the present remember this: The pneumogastric supplies the organs of 
voice and respiration with motion and sensation; the organs of circulation and 
digestion with motion only, 

‘The internal carotid artery on cach side begins at the bifurcation of the 
common carotid. Find this bifurcation and see whether it is opposite the thyroid 
cartilage or the hyoid bone. The internal carotid has four stages: 

1, The cervica’/—to the base of the skull, from the bifurcation. 





Fig. 31—Vessnis AND Nerves OF THe Han AXD Neck. 

4, Subclavian artery. 2. Subelavian vein. 5, 3- Common carotid artery, 4. Internal jugular vein, 
§. Anterior jugular vein, 6. Omo-hyoid misele, 7. Stemo-hyoid muscle. S. ‘Trunkof pneunie- 
uric nerve. 9. Hypo-glossal nerve. 10. Ets terminal portion. £4. Its descending branch, 

Toternal descending trench of cervical plerus. 13. Plexus formed by last. two. branches 

External cnotld artery. 15, Superior thytoid arcery and vein, 40. Lingual and facil arteries. 

Facial artery and vein, 8 Occipital artery. 19. Anterior branches of the first four cervical 

nerves. 20, Superior loryngeal nerve, 








2. The fefrosa/—in the carotid canal in the petrosa. 

3. The caverwons—in the cavernous sinus on the lingula. 

4. The ceredra/—at the base of the brain in the cranium, 

The cervical stage gives off no branches in the neck. The function of this 
artery is to take blood to the brain, eye, and nose. It assists the vertebral in 
forming the circle of Willis, by which circle the brain receives all its blood 
Blood returns from the brain by jugular vein, 

External Carotid Artery. vessel begins at the bifurcation of the 
common carotid artery just mentioned. In some tubercular cases you Wik God 
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you will remember you can always find the vein corresponding to the artery ; 
the sympathetics may be found by treating the artery with ether and formaline ; 
the tic glands can only be demonstrated when enlarged by disease. As to 
the phatic, 1 would urgently request the student to study carefully the 
schematic drawings of these vessels by Professor F, R. Sherwood, in Morns’ 
™ Anatomy.’" 

jon.—Never use a cutting instrument in dissecting arteries. The foreeps 
or dissecting hook is all you need to divide the connective tissue. Handle veins 
with gentle touch; they are very casily ruptured. 

fe Dissection—The lingual artery: (1) find this vessel above the 
greater horn of the hyoid bone ; (2) a little below, and running parallel with, the 
hypoglossal nerve ; (3) ing behind the free margin of the hyo-glossus muscle 
to the tongue. (Fig. 3 x 
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geal nerve; (4) these structures, the superior laryngeal nerve nes 
the thyro-hyoid membrane ; (5) the anastomosis is feeble with the 
free with the inferior laryngeal artery, and the distribution is to ie ear to 
the depressor muscles of the hyoid bone that cover the gland, ie. oi ep 
The facial artery: (1) often given off with the riety 
course behind the hypoglossal nerve, the pei ot ‘us 
muscle, the parotid gland, It crosses the mandible in front of eS Sirs 
musele, Its specific sympathetic nerves are called nervi molles, (Fig. 7) 
‘The facial vein (Fig. 18), you will note, takes a superficial course, It lies in 
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front of the structures behind which the facial artery passes. It opens into the 
external jugular vein. In your dissection show all the structures by which the 
facial artery and vein are separated in their cervical stage. 

Branches of the facial artery in the neck are : 

1. To the stylo-hyoid, intemal pterygoid, masscter, and buecinator. 

2, Submaxillary branches four, to the submaxillary gland. 

3. Submental artery to structures under the chin 

onsillar branches to the tonsil and tong: 

Ascending palatine branches to the soft palate. 
é Occipital Artery (lig. 33).—(1) Find the hypoglossal nerve passing 
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The posterior auricular artery arises high. You will find it behind the 
parotid gland. Trace it very close to the ear; between the ear and the mastoid 
process of the temporal bone. 

The superficial temporal arteries are in the superficial fascia covering the 
temporal muscle. They are attended by the sensory auriculo-temporal branches 
of the fifth cranial nerve. Note the deep temporal vein piercing the temporal 
fascia above the zygoma. (Fig. 18.) 

The ascending pharyngeal you will find buried in connective tissue, lying 
between the internal and external carotid arteries. It arises from the external 
carotid near the bifurcation. It is the smallest branch of the external carotid. 
It is distributed to the pharynx and meninges. 

The internal maxillary will be dissected with the muscles of mastication 
and the fifth cranial nerve. (Fig. 51.) 

The Hypoglossal Nerve (Fig. 31).—Find this nerve crossing the internal 
and external carotid arteries a little above the bifurcation of the common carotid 
artery. Note that this nerve lies a little distance above the lingual artery ; that 
the artery crosses behind the hyo-glossus muscle, the nerve in front of the 
muscle, The nerve gives off the following branches : 

. To the thyro-hyoid muscle. 

. To the stylo-glossus muscle. 

. To the hyo-glossus muscle. 

To the genio-hyoid muscle. 

. To the genio-hyo-glossus muscle. 
. To the sterno-hyoid muscle. 

To the omo-hyoid muscle. 

. To the sterno-thyroid muscle. 

To the meninges ; recurrent branches. 

ail these branches, except the meningeals, you can readily trace out. This 
Nerve must not be mistaken for the superior laryngeal branch of the pneumo- 
gastric. Now compare the two nerves in their relation to the carotid arteries on 
your dissection. The result of section of this nerve will be considered when 
you dissect the tongue and outline its complete nerve-supply. 

Dissect the following muscles (Fig. 35): 

1. The digastric and its intermediary tendon. 

2. The stylo-hyoid muscle. 

3. The mylo-hyoid muscle. 

4. The hyo-glossus muscle. 

1. Find the insertion of the stylo-hyoid muscle into the lower border of the 
body of the hyoid bone at the junction of the greater cornu and body of the 
hyoid bone. Study the relation of the intermediary tendon of the digastric to 
the aponeurosis of the stylo-hyoid muscle. Trace the origin of the stylo-hyoid 
muscle to the base and outer surface of the styloid process of the temporal bone. 

The Digastric has an anterior belly, that lies on the mylo-hyoid muscle, a 
posterior belly, that lies under the stylo-hyoid muscle just found, an intermediary 
tendon, and a suprahyoid aponeurosis. Carefully detach the anterior belly of 
the digastric muscle from the digastric fossa of the mandible, and as you pull 
this detached. belly down, divide the connective tissue between this and the mylo- 

wuaitiaaicgmencle, Notice the nerve-supply to the anterior belly of the digastric— 
ah of the inferior dental. The mylo-hyoid muscle is now 
d the anterior belly of the digastric muscle. It 
‘ses from the internal oblique line or mylo- 
‘ body of the inferior maxilla. It is 
its fellow of the opposite side. This 
mouth and tongue. 
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The Hyo-glossus Muscle (fig. 32)—This is the muscle that 
the hypoglossal nerve from the lingual artery, It arises from the d 
greater and lesser cornua of the hyoid bone. It passes to the tongue. 
most ones located muscle in this region. a4 
‘The great branches from the transverse part of the arch pers ce 
reviewed. In fact, you can not study them and their relations too much, — 
dnmominate has been seen dividing foe the right subclavian and right 
carotid. You may now dissect the branches of the subclavian artery and vein. 
‘The Subclavian Artery and Vein.—The subclavian artery has three stages: 
1, From its beginning to the inner border of the scalenus anticus. 
2. The artery behind the scalenus anticus. (Fig. 36. 
3. From the scalenus anticus to the lower border of first rib, 
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Find the sealenus anticus muscle inserted into the scalene tubercle of the first 
fib. In a groove in front of this tubercle find the swiclevian vein; behind the 
tubercle find the swclavian artery. Behind the artery find the scalenms medias 
muscle inserted into the first rib. Above the artery observe the anterior primary 
divisions of the fifth, sixth, seventh, and cighth cervical nerves and first dorsal 
nerve between the scalenus anticus and scalenus medius forming the brachial 
plexus. 

‘The subclavian arteries differ on the two sides; the stages and branches, how- 
ever, are the same in cach astoname, The first stage of the left subclavian is 
longer than the first stage of the right. 

The right subclavian artery begins behind the right sterno-clavicular articules 
tion, at the bifurcation of the innominate artery. The artery lies very deeply, Tn 
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artery are the lung and pleura, the vagus, phrenic, and cardiac nerves, the 
jon carotid artery, internal jugular and vertebral veins, and left brachio- 
c E vein, the sterno-hyoid, sterno-thyroid, and sterno-cleido-mastoid mus- 
d the artery are the cesophagus, thoracic duct, inferior cervical gang- 
colli muscle, and vertebral column, ‘To the outer side of the artery 

to the inner side are the trachea, thoracic duct, and cesophagus. 


the subclavian artery: 
to anterior thoracic and abdominal walls. 
brain and spinal cord and vertebra:, 
‘to the first and second intercostal spaces. 
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lies in front of the recurrent laryngeal nerve ; sometimes you will find the reverse 
istrue, In operations on the thyroid gland isolate (1) the recurrent laryngeal 
nerve, (2) the sympathetic. 

The branches of the inferior thyroid artery: 

1. The énferior laryngeal to the larynx. 
Tracheal branches to the trachea. 
(Esophageal branches to the esophagus. 
Branches to the depressor muscles of the hyoid bone. 
Ascending cervical branches to the muscles of the neck. 

The Superior Intercostal Artery (Fig. 39).—This is given off from the 
second stage of the subclavian artery. It gives off a communicating branch to 
the first aortic intercostal, which you will find high in the thorax, when you 
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1. Muscular branches to the deep muscles of the neck. 

2. Lateral spinal axteries to the spinal cord and meninges ; the bodies of the 

vertebrae also receive blood from these branches. 
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3. Anterior and posterior spinal branches that may be well seen when you 
dissect the cord, 

4. Posterior inferior cerebellar arteries. “These are the largest arteries given off 
from the vertebral. They will be studied when we consider the structures seen 
on removing the brain. The two vertebral arteries unite, within the cranium, to 
form the basilar artery. This artery will be studied when you remove the 
brain. 

The transversalis colli is a branch of the thyroid axis. It gives off the 
posterior scapular artery, by which collateral circulation is established with the 
subscapular branch of the axillary artery in cases of ligation of the third stage 
of the subclavian artery. (Figs. 38, 30, and 40.) 

The scaleni muscles are three in number, You have already studied their 
insertion into the first and second ribs. You will now review the relation be= 
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1. Locate the thyroid gland. 

It is in the third layer of deep cervical fascia, It embraces the cricoid car: 
tilage of the larynx and the upper part of the trachea. 

2. From what source does the thyroid gland receive its blood ? 

From the superior thyroid artery, a branch of the external carotid, and from 
the inferior thyroid, a branch of the thyroid axis of the subclavian artery. 

3. Does anastomosis occur between the right and left thyroid arteries ? 

Yes ; this occurs, but very scantily, in the isthmus. 

4. Does the thyroid ever receive blood from any other source ? 

Yes ; it may receive an artery either from the arch of the aorta or from the 
innominate artery, called the ¢hyroidea ima, 

5. From what source does the thyroid gland derive its nerve-supply ? 

From the middle cervical ganglion of the sympathetic. 

6. By what structures is the thyroid gland covered ? 

By the skin, superficial fascia, first and second layers of deep fascia, the latte: 
containing the depressor muscles of the hyoid bone. 

7. Gtoe contents of the carotid sheath and locate the same. 

It contains the common carotid artery, the pneumogastric or vagus nerve, anc 
the internal jugular vein. On the sheath lies the ansa-hypoglossal loop, from 
which the depressor muscles of the hyoid bone are innervated. The sheath i: 
in the third layer of deep cervical fascia, and crossed near its middle third by the 
omo-hyoid muscle. 

8. Explain the common carotid artery. 

It lies to the inner side of the sheath, very near the larynx and trachea. Tc 
its outer side is the internal jugular vein, It is crossed by the ansa-hypoglossa 
loop and omo-hyoid muscle. On the right side it begins at the bifurcation of the 
innominate artery, behind the sterno-clavicular joint; on the left side it begin: 
at the arch of the aorta. The common carotid arteries end near the hyoid bon 
by dividing into the external and internal carotids, having given off no branche: 
in their course, 

g. Describe the internal carotid artery, 

It begins at the bifurcation of the common carotid, and has four stages 
(1) The cervical stage to the base of the skull, where it enters the temporal bone 
(2) the petrosal stage, where it passes through the carotid canal in the petrosa 
part of the temporal bone; (3) the cavernous stage, where it lies in the caver. 
nous sinus of the dura mater, by the side of the body of the sphenoid bone 
(4) the cerebral stage, where it comes through the dura mater to give off it: 
terminal branches to the brain. 

10. Vame the branches given off from the intracranial portion of the interna 
carotid, 

(1) It contributes the anterior cerebral, the middle cerebral, and the posterior 
communicating to the circle of Willis. (2) It gives off the ophthalmic artery 
for the supply of the orbit and its contents, the ethmoidal cells and the inner anc 
outer nose in part. (3) It gives off the anterior meningeal arteries to the dur: 
of the anterior fossa of the base of the skull. (4) It supplies the Gasseriar 
ganglion. 

11. What branches are given off from the petrosal stage ? 

(1) The Vidian, which is said to anastomose with the Vidian branch of the 
internal maxillary. (2) The tympanic, which goes to the middle ear and anas. 
tomoses with the tympanic branches of the internal maxillary and stylo-mastoic 
arteries. 

12. Name all the structures beti 
of ann inch belor the base of the skull. 

(1) The parotid gland’; (2) posterior belly of the digastric muscle ; (3) stylo 
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hyoid muscle ; (4) hypoglossal nerve; (5) posterior auricular and occipital 
arteries ; (6) external carotid artery ; (7) stylo-glossus and stylo-pharyngeus 
muscles ; (8) stylo-hyoid ligament and pharyngeal branch of the pneumogastric 
nerve. 

13. Mame the branches of the external carotid artery and indicate the territory 
its branches supply. 

By the posterior auricular, occipital, and temporal branches it supplies the 
scalp ; by the superior thyroid it supplies the thyroid gland and the structures 
covering the same ; by the facial it supplies the dermal muscles of expression 
and the skin covering them; by the lingual it supplies the tongue; by the 
internal maxillary it supplies the teeth, the muscles of mastication, the palate, 
the antrum of Highmore, the nasal fossa, and the dura mater ; by its ascending 
pharyngeal branch it supplies the pharynx. 

14. Where may you compress the facial artery ? 

In front of the masseter muscle on the body of the mandible. 

15. Where may you find the lingual artery for ligation ? 

Above the greater cornu of the hyoid bone. 

16. Give names of four important structures in front of the facial artery. 

- (1) Hypoglossal nerve ; (2) digastric muscle; (3) stylo-hyoid muscle; (4) 
submaxillary gland. The fascia and skin lie in front of these four structures. 

17. Name an important branch of the superior thyroid artery found in your 
dissection. 

The superior laryngeal, which, in company with the superior laryngeal branch 
of the pneumogastric nerve, piercing the thyro-hyoid membrane to supply the 

nx. 
ne Where is the internal jugular vein made up ? 

In the jugular foramen, by the confluence directly and indirectly of the dural 
sinuses. The ninth, tenth, and eleventh nerves also pass out through this 
foramen. 

19. Does the internal jugular vein receive any tributaries in its course ? 

Yes ; the lingual, facial, superior and middle thyroid, and pharyngeal. This 
vein unites with the subclavian to form the innominate or brachio-cephalic vein. 

20. What branches does the pnenmogastric nerve give off in the neck? 

(1) The pharyngeal, to help form the pharyngeal plexus; (2) the superior 
and recurrent laryngeal for the supply of the larynx ; (3) the cervical cardiac 
branches to assist in forming the cardiac plexus. 

21. Where did you find the superior laryngeal nerve, and in company with 
what was it? 

Piercing and lying on the thyro-hyoid membrane with the superior laryngeal 
branch of the superior thyroid artery. 

22, What does the superior laryngeal nerve supply ? 

The mucous membrape of the larynx and trachea by its internal branch ; 
the crico-thyroid muscle by its external branch. 

23. Where did you find the recurrent given off and distributed ? 

It was given off from the vagus on the right side, just after this nerve crossed 
the subclavian artery. The nerve then passed upward and inward, behind the 
subclavian artery, gained the space next the trachea, and followed the same to 
the larynx. It supplies branches to all the muscles of the larynx except the 
crico-thyroid ; it supplies, also, branches to the trachea and asophagus. 

24. What are the glandule concatenate and what is their surgical importance ? 

The deep cervical glands accompanying the internal jugular vein ; they extend 
from the base of the skull to the root of the neck. Their importance surgically 
is the operation for their removal. 

25. Name the structures a surgeon should avoid injuring in this operation. 








the hyo-glossus muscle, 

muscle is to make the back of the tongue co 
retract the tongue. The origin is from the outer third of the anterior 
the body of the hyoid bone and from both the greater and lesser cornua. 1 
muscle is inserted into the side of the tongue. 
ie ns ers merle ners eae 


The innominate artery on the right side; the left common carotid and tet 
subclavian on the left side. 

31. Mame the stages of the subclavian artery. 

The first stage is internal to the sealenus anticus muscle ; the second stage 
is behind the muscle; the third stage is from the outer margin of the muscle to. 
the lower border of the first nib. 

32. Name the branches of the subclavian artery. 

@ The internal mammary ; (2) the vertebral ; (3) the suprascapular; (4) oo 
superior intercostal ; (5) the transversalis colli. | 
33. Where would you find for ligation the internal mammary artery? | 

A finger’s breadth to the right or left of the sternum, in the third or fourth 
intercostal space. ? 
34. How docs the vertebral artery get to the base of the brain? 

Tt passes through foramina in the transverse processes of the cervical 
vertebra, and through the foramen magnum. 

35. Uf the common carotid artery were ligated, by what two collateral channels 
would the blood circulate? 

First, through the thyroid arch. Second, through the occipito intercostal 
arch. 
36. How is the thyroid arch formed ¢ 
By anastomosis between the superior thyroid branch sis the external 
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39. In dissection, where do you find the occipito-intercostal arch ? 

Between the semi-spinalis colli and complexus muscles. (Fig. 40.) 

40. Define the word scalene and name the scalene muscles. 

A triangular figure of unequal sides. The scalenus anticus, medius, and pos- 
ticus, 

41. Where are these muscles inserted ? 

The anticus is inserted into the scalene tubercle of the first rib; the medius 
into the first rib; the posticus into the second rib. The two are separated by 
the subclavian groove for the subclavian artery. 

42. Give the origin of the scalene muscles according to 3, 6,3. 

The scalenus anticus arises from the anterior tubercles of the transverse pro- 
cesses of the lower three (3); the medius from the posterior tubercles of the 
lower six (6); the posticus from the posterior tubercles of the lower three ( 3) 
cervical vertebra. 

The cervical plexus, to be of technical as well as practical value to the 
student, should be studied in the following analytical manner, by question and 
answer, before dissection : 

1. Why is this plexus called cervical ? 

On account of its derivation from cervical nerves, its location and major 
distribution in the neck. 

2. Where is this plexus situated ? 

It is situated opposite the four upper cervical vertebra. It is covered by the 
sterno-cleido-mastoid muscle. It lies on or is supported by two muscles whose 
origin we have just seen—the scalenus medius and levator anguli scapula. 

3. Us this plexus deeply located ? 

No, it is the most superficially located of all the somatic plexuses.’ It 
emerges from under the posterior border of the sterno-cleido-mastoid muscle 
midway between the origin and insertion of this muscle, regardless of length of 
neck, into the occipital triangle. 

4. What seems to be the predominating function or physiological importance of 
the cervical plexus ? 

To aid primarily and secondarily in respiration, as follows: It furnishes the 
phrenic nerve. This nerve supplies the diaphragm with motor influence ; it 
supplies the serous membranes investing the diaphragm with sensation ; through 
its relation to the sympathetic it reaches all the abdominal organs that continge 
the diaphragm. It communicates with the nerve to the subclavius muscle, and, 
according to Hilton's law, must send articular branches to the sterno-clavicular 
articulation. (See Hilton's law.) It communicates with the intercostals, by which 
the ribs are moved in respiration. It communicates with the ansa hypoglossal 
loop, by which the depressor muscles of the hyoid bone are innervated. 

The cervical plexus furnishes communicating branches to the formation of 
the hypoglossal loop. The hypoglossal nerve is the motor nerve to the tongue. 
This nerve unites, by its descendens hypoglossi, with the two communicantes 
hypoglossi, previously referred to, and in this way harmony is established 
between the nerve that moves the tongue and the nerve that moves the muscles 
that depress the hyoid bone, on which the tongue rests. 

The cervical plexus sends motor nerves to the following muscles: sterno- 
cleido-mastoid, scaleni, the trapezius, the levator anguli scapulz ; through its 
descending cutaneous branches it supplies the skin over the insertion of these 
muscles. These muscles all are accessory to respiration in asthma and other 
diseased conditions requiring ~ “an ordinary tranquil respiration. 

The cervical plexus o vith the pneumogastric, and this nerve 
supplies the of vob with motion and sensation. In fine, 
the function the corvi: arly is to innervate the muscles of 


3. The scaleni act on the ribs or on the neck. 
4 The levator anguli scapula acts on scapula or neck. 
5, The recti capitis antici major and minor act on head or neck. 
6, The trapezius acts on head or shoulder girdle. 
7. The diaphragm acts on ribs and on cervical fascia, 
8. Sterno-hyoid acts toward sternum or toward hyoid bone, 
9. Omo-hyoid acts toward scapula or to the hyoid bone. 
10. Thyro-hyoid and sterno-thyroid toward sternum or hyoid. 
11, Genio-hyoid acts toward mandible or toward hyoid. 
12. Genio-hyo-glossus acts forward and backward, 
13. Stylo-glossus acts to or from the tongue. 
14. Hyo-glossus acts to or from the hyoid. 
The serous membranes and integument supplied in these areas ; 
1. The pleurw, pericardium, peritoneum. 
2. Skin over the pectoralis major and acromion and clavicle. 
3. Skin over the depressors of the hyoid bone, 
4. Skin over the genial muscles, 
§. Skin over.the upper ends of sterno-mastoid, trapezius, and scaleni. 
The phrenic supplies all the serous membranes. The descending bra 
the plexus supply the skin over the anterior part of the upper thoray 
the shoulder, The lesser and second occipital 
mastoid and trapezius. (Fig. 43.) The 
front of the neck and the region under 
The ascending and descending 
superficial nerves of the ple 
suprasternal, and 
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transverse branch; the great auricular, small occipital, and lesser or second 
occipital are ascending. These branches had to undergo this very distribution 
to carry out the scheme of distribution of the cervical nerves—a scheme we 
everywhere invoke when we would account for sensory nerve distribution. 

The communicating branches are: 

1. Extrinsic, as your dissection should show, with the auriculo-temporal, 
the facial, the intercostals, the circumflex, and the great occipital. 





Fic. 41.—ScHEMe OF THE CERVICAL PLEXUS. 
Note the loops by which one nerve communicates with the next. 


2. Intrinsic : with the hypoglossal, sympathetic, pneumogastric, spinal acces- 
sory, and brachial plexus, for reasons set forth in a foregoing paragraph. 


and Internal Series of Muscular Branches of the Cervical 
scalenus medius, trapezius, levator anguli scapula, and sterno- 
4 according to the time-honored classification, given as the 

* all the remaining muscles would naturally fall to the internal 
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series. It may be said, with all deference, that this classification is categorical only. 
It rests on no basis of physiology, philosophy, rationalism, or even sense ; it is 
categorical only. It belongs to that part of our nomenclature that had its origin 
in fanciful creations, and in location only, like sphenoid, ethmoid, and external 
iliac. It is tolerated in anatomy and revered on account of its antiquity. 

The branches of the cervical plexus, tabulated according to the prevailing 
custom, but carried out to their distribution to show that these nerves are 
physiologically associated, directly or indirectly, with respiration : 





Seine < 






Antercostal Nerve Wey ateral cutaneous 
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Fic, 42. SCHEME OF THE BRACHIAL PLEXUS. 
Note the acute angles characterizing the union of nerves. 





Superriciat Braces. (Fic. 43.) 
Ascexpinc.—(1) Second occipital supplies the skin over the mastoid insertion of 
the sterno-cleido-mastoid. (2) Lesser occipital supplies the skin of the scalp 
over the occipital origin of the trapezius, and over the greater insertion of 
the sterno-mastoid. (3) Great auricular supplies the skin over the facial 
part of the platysma and parotid gland, and over the insertions of the 
three dermal muscles inserted into the external ear. (4) Superficial cervical 
supplies the skin over the origin of the muscles arising from the genial 

s, and over the muscles inserted into the hyoid bone. 
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The branches you will find given off above the clavicle ; 

1. Muscular branches to the subclavius, scaleni, longus colli, shomboidei, 
as indicated in figure 42. 

2. A communicating branch to the phrenic nerve. Follow the phrenic 
nerve up, on the scalenus anticus muscle, and you will find a delicate nerve 


Seg Ake the muscle. 
he posterior thoracic nerve, also called the long thoracic, the extemal 
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Fic. 43.—Suruinrcian Brascites of run CexyicaL Purxus (After Hirschfeld and Leveillé.) 


phrenic, and external respiratory nerve of Bell, supplies the serratus magnus 
musele. You will find this nerve in the axillary space, 

4 The suprascapular nerve (Fig. 42) arises from the upper trunk, Tt passes 
through the suprascapular foramen, in the superior costa of the scapula and 
supplies the supra- and infraspinati muscles. 

Branches from the Brachial Plexus Proper—Outer cord 
thoracic nerve to pectoralis major; outer head of the median nerve fuses with 
inner head from the inner cord of the plexus; musculo-cutaneous nerve to 
flexors of the forearm and coraco-brachialis, 

Inner cord: Internal anterior thoracic to pectoralis minor; inner head of the 
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median nerve fuses with the outer head from the outer cord ; internal cutaneous 
nerve, to inner forearm; lesser internal cutaneous, to inner arm; ulnar nerve, 
to forearm and hand. 

Posterior cord: Three subscapular nerves to posterior wall of axilla; 
musculo-spiral to the muscles of the posterior part of arm and forearm ; circum- 
flex to the deltoid and teres minor. 


THE MOUTH. 


The structures seen in the mouth of a patient are : 
1. The tongue-tip, dorsum, and sides. 
2. The dental arches and the teeth. 
3. The vestibule—the space outside the dental arches. 
4. The franum lingue. 
5. The uvula in mid-line of the soft palate. 
6. Tonsil in the tonsillar recess. (Fig. 47.) 
7. The palato-glossal fold of mucous membrane. (Fig. 47.) 
8. The palato-pharyngeal fold of mucous membrane. (Fig. 47.) 
g. The posterior pharyngeal wall. 
10. The orifice of Stenson’s duct, opposite second upper molar. 
11. The general oral mucous membrane. 
12. The soft palate and its subdivisions. 

The fold of mucous membrane, the palato-glossal fold, is supported by a 
muscle—the palato-glossal muscle. Also a muscle, the palato-pharyngeal, is 
under the palato-pharyngeal fold of mucous membrane. These two muscles 
form the anterior and posterior boundaries of the tonsillar recess, in which is 
found the tonsil. Having made yourself familiar with the physical appearances 
of the above structures on the living, find on the cadaver the following : 

1. The genio-hyoid muscle. (Fig. 47.) 
2. The genio-hyo-glossus muscle. (Fig. 47.) 
3. The stylo-hyoid muscle, (Fig. 35.) 
4. The stylo-glossus muscle. 
5. The stylo-pharyngeus muscle. 
6. The Eustachian orifices and pharyngeal tonsil. 
7. The lingualis muscle. (Fig. 46.) 
8. The tonsil in its recess ; between what two muscles ? 
. The palato-pharyngeal fold and muscle. 
10. The palato-glossal fold and muscle. 
11. The hypoglossal nerve (twelfth cranial). (Fig. 31.) 
12. The gustatory nerve (lingual of fifth cranial nerve). 
13. The glossal branch of glosso-pharyngeal nerve. (Fig. 34.) 
14. The chorda tympani—of the seventh cranial nerve. 
15. The lingual artery and vein. (Figs. 31 and 47.) 
16. The salivary apparatus and blood-supply. (Fig. 45.) 
17. The mylo-hyoid muscle—the floor of the mouth. (Fig. 35.) 
18. The isthmus of the fauces. 
19. The anterior pillar = palato-glossus muscle. (Fig. 47.) 
20. The posterior pillar = palato-pharyngeus muscle. (Fig. 47.) 
21. The azygos uvule muscle. 
22. The levator palati muscle. 
23. The circumflexus pilati (tensor palati). 
How to Dissect the Tongue.—The dissection of the neck, you will recall by 


© 
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examining your work, has exposed the anterior belly of the digastric muscle, 
the hyo-glossus muscle, the mylo-hyoid muscle, the branches of the external 
carotid artery, the hypoglossal nerve, and, to some extent, the muscles and liga- 
ments attached to the styloid process of the temporal bone. iT sieeaane 
Pepe Rcaoei you proceed as follows : Retract the chin, saw through the 
physis menti; then, with a sharp knife, cut through the center of the tongue 
tip to hyoid bone. You will then see, separated by connective tissue areas, the 
mylo-hyoid, the genio-hyoid, and the fo Soe muscles as in figure at 
24. The boundary between the mouth and the pharynx, Examine a patient 
and you will see the soft palate hanging down between the mouth and pharynx. 


ty enaionwen 








Fic. 44—Stpe View or Tm Tonos, wrt rs Muscues, 


The passage between the two cavities, bounded by the tongue, anterior pillar of 
fauces, and uvula is called the isthmus of the fauces. The student should early 
become familiar with the soft palate, as its function is complex and of a very 
interesting and practical nature. 

ay the movements of the hyoid bone: 

. Elevated—by the stylo-hyoid and digastric behind and the gealohvee 
and be Jo-hyoid in front. ‘These muscles are clearly antagonistic. The former 
are supplied by the seventh, the latter by the twelfth and fifth nerves, 

2. Forward—The genio-hyoid, when not antagonized by the 
pulls the tongue forward. 
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3. Backward —The stylo-hyoid and digastric, when not antagonized by the 
myocioid and eno pull the hyoid bone backward. 
—The depressor muscles of the hyoid ee when not bingy 
ee, ol the hyoid bone down, and with it the tongue. The: 
hyoid bone are the stemo-hyoid, omo-hyoid, sterno-thyroid, and etc 
muscles. Their nerve-supply is from the ansa hypoglossal loop, 
eet simple movements of the tongue and the muscles that produce 


i aeat ces Sevoed Gar tanibenccen oq: e jo-hyo-glossus, 
2. Retraction = prntar Seerrallchn tt 
Paieers doe ce ara f lingualis and stylo-gh 
4. Concave = inferior part o' an lo-glossus. 
5, Shorten tongue = the lingualis. 





DOtEP PISTON OF AUNMARILLARY GLAND 
Fic. 45.—Stor oF THe Face asp Move Caviry, swowise THe Tithke SALIVARY GLANDS. 








There may be a great number of compound movements. Thus, the tongue 
may be concave-dorsum, in protrusion or retraction ; convex-dorsum, the same, 
In any of the foregoing positions the whole organ may be turned to either side, 
‘or the base may be elevated, 
Divide the connective tissue between the genio-hyoid and genio-hyo-glossus. 
The genio-hyoid arises from the inferior genial tubercle of the 

9.) Ibis inserted into the body of the hyoid bone. 
‘hyo-glossus arises from the superior genial tubercle. (ig. 9.) 
ial insertion into the anterior part of the tongue; a deep inser- 
body of the hyoid ; above the preceding, of course. This muscle 

protrusion and retraction of the tongue. 

muscle forms the floor of the mouth. Divide the con- 
nit and the genio-hyoid. (Fig. 44.) This muscle arises 
line of the mandible—the mylo-hyoid ridge. (Fig. 9.) A 
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small part of the posterior part of the muscle is inserted eee 
hyoid bone ; the greater part of the muscle is inserted into the a w 
its fellow of the opposite side. (Fig. 35.) 

Relations of the Mylo-h: Muscle.—Cur through the mucous mem- 

tual, ae you Wil eve the teperor sors of the soyle-byols ehucee oO 
and you ‘see the superior surface mylo-hyoid m ? 
this surface find ; 

1. The gustatory nerve, the sensory (a branch of the fifth cranial), anasto- 
mosing, in the substance of the tongue, with the hypoglossal, the motor nerve 
of the tongue. (Fig. 45) 

2. Find the sublingual salivary gland, communicating, around the posterior 
margin of the mylo-hyoid, with the submaxillary salivary gland. (Fig. 45.) 

3. Find the anterior belly of the digastric muscle (Fig. 35) under—resting 
upon—the under surface of the mylo-hyoid muscle. Note a branch of the mylo- 
hyoid nerve to this muscle. This muscle arises from the digastric fossa of 
mandible. (Fig. 9.) 

4. The ee ie muscle arises from the body and both horns of the 





‘Transrerey musoalar UFOS 
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Fic, 46,—Teansversx Sncrion YHkouGI rie Lerr Hate or tiie Toxaum 
(Magnified. ) 
(From a preparation by Mr. J. Pollard, Middlesex Hospital Museunr.) 


hyoid bone. (Fig. 48.) It is inserted into the tongue. On its outer surface find 
the hypoglossal nerve. (Fig. 34.) On its inner surface see the lingual artery 
Fig. 47) dividing in (1) the dorsalis linguse ; (2) the ranine artery. (Fig. 36.) 

The Stylo-glossus and Stylo-hyoid.—Trace the former to the side of the 
tongue, the latter to the side of the body of the hyoid bone, Their origins will 
be seen at a later stage of the dissection. (Fig. 48.) 

The musculi linguales, or proper intrinsic muscles of the tongue, may be 
studied in the longitudinal section (Fig. 46) to a limited extent on your work. 

Deep Dissection of the Pterygo-styloid Region —In this region’ you will: ind 
the following : 

4, The stylo-maxillary or stylo-mandibular ligament, a derivative of the 
first layer of cervical fascia, extending from the styloid process of the temporal 
bone to the ramus and angle of the mandible. It is between the masseter muscle 
and the internal pterygoid muscle 

2. The temporo-mandibular articulation, with its interarticular fibrocar- 
tilage dividing the glenoid cavity into an anterior and a posterior synovial cavity 
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3. The external pterygoid muscle, 

in fanart the condyle, seca eee ailen erarticular fib 
4. The internal pterygoid 

rem ‘See this muscle coming down from the pterygoid fossa. 





Fic. 47.—Scumax or Tax Riou Lincuat Axveny, (Walsham) 
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Fic. 48.—Sine View or rain Muscurs ov rie Toxaum 


5, The inferior dental nerve and artery, between the neck of the mandible 
and the internal fateral ligament of the joint, This ligament you will see 
from the spine of the sphenoid to the lingula of the mandible; under 

it are the above structures, the inferior dental nerve and vessels, 
6, The internal maxillary artery ( 1), between the neck of the jaw 


ee 
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Fic, 49. —THe Preevoun Muscers, 
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and the spheno-mandibular ligament. You will see it on the outer surface of the 
external pterygoid muscle. 

7. The styloid process, muscles and ligaments attached. 

1. The stylo-hyoid muscle. 

2. The stylo-pharyngeus muscle. . 

3. The stylo-glossus muscle. 

4. The stylo-mandibular ligament. 

5. The stylo-hyoid ligament. 

Trace each from its styloid origin to its specific insertion. 

Dissection —The above deep structures will be readily found on dividing the 
temporo-mandibular ligament. As you do this, notice the interarticular fibro- 
cartilage. Between the neck of the jaw and the internal lateral_ligament find 
the first stage of the internal maxillary artery. 

The external pterygoid muscle (Fig. 49) originates by two heads: (1) From 
the outer surface of the external pterygoid plate. (2) From the pterygoid ridge 
on the outer surface of the greater wing of the sphenoid bone. It has two 
insertions : (1) Into the interarticular fibro-cartilage of the temporo-mandibular 
articulation ; (2) into a depression in front of the condyle of the jaw. 

The inferior dental nerve (Fig. 51) is a branch of the inferior maxillary 
division of the fifth cranial. It passes between the ramus of the jaw and the 
spheno-mandibular ligament, in company with an artery of the same name, 
and enters the inferior dental canal. (Fig. 50.) It throws off in its course 
dental branches to the teeth; a large cutaneous branch, the mental, to the 
skin of the chin. The mental branch comes to the surface through the mental 
foramen. (Fig. 8.) The inferior dental artery takes the same course and has a 
similar distribution. (Fig. 51.) 

The mylo-hyoid nerve is given off from the inferior dental as the latter is 
entering the mandibular canal in the mandible. _ It lies in a groove on the inner 
surface of the lower jaw, and is covered by the periosteum. It supplies the 
mylo-hyoid muscle and the anterior belly of the digastric muscle with motion. 





1. What is the buccal orifice? 

A transverse slit, bounded by the lips, and terminating laterally in the 
angles; by it the mouth communicates with the external world. 

2. What is the isthmus of the fauces? 

It is the buccal opening of the pharynx. It is bounded by the tongue below, 
soft palate above, and pillars of the fauces laterally, and by it the mouth com- 
municates with the pharynx. 

3. How ts the soft palate made up, and to what is it attached ? 

Its special parts are: (1) The uvula; (2) the anterior and posterior pillars of 
the fauces ; (3) the tonsillar recess between the pillars. This should be studied 
on the living subject. 

4. What is the vestibule? 

The part of the oral cavity bounded by the cheeks and lips externally and 
the dental arches internally. 

5. What muscle lies under the anterior pillar of the fauces and helps form the 
same? 

The palato-glossus muscle, very readily seen. 

6. What is the action of this muscle ? 

In the act of swallowing it draws the tongue upward and the anterior pillars 
downward, hood-like, over the back of the tongue ; this closes the buccal orifice 











act of swallowing may be | to a most 
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is the escape. The digastric and stylo-hyoid muscles elevate the tongue; 
same time the palato-glossus draws the tongue backward, piston-like, 
the isthmus, thereby preventing regurgitation and at the same 
onward the food. At this juncture the palato-p mi 

soft palate, thereby aiding the preceding muscle, 

the pharynx, just as one pulls a stocking on. 


8. What would de the result were the patat 
do such circumstances arise in the practice 

The result would be loss of the d 
Solids would find their way to the, 
by the constriction of the phary 
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these conditions, this being the line of least resistance. Such cases of regurgita- 
tion are met as sequels of diphtheria. 

g. Locate the tonsil. 

It is between the anterior and posterior pillars of the fauces ; it corresponds 
in position to the angle of the jaw; the superior constrictor of the pharynx is 
external to it, while the internal carotid artery is fully one inch from it. It is 
the ascending pharyngeal artery, between the tonsil and the superior constrictor, 
and not the internal carotid artery that is in danger of being wounded in tonsil- 
lotomy. 

10. Explain the mylo-hyoid nerve. 

It is a branch of the inferior dental, being given off while this nerve is 
between the ramus and spheno-mandibular ligament. It pierces the spheno- 
mandibular ligament, passes along the mylo-hyoid groove, and supplies the 
anterior belly of the digastric and the mylo-hyoid muscle. This nerve is a part 
of the motor root of the fifth, ensconsed in the sheath of the (sensory) inferior 
dental part of the fifth, given off from the Gasserian ganglion. (Fig. 53.) 

11, Mame and explain fully the structures attached to the styloid process of the 
temporal bone. (Fig. 44.) : 

There are three muscles and two ligaments: (1) The stylo-hyoid muscle. 
This muscle arises from the back and outer surface of the styloid process, near the 
base. It lies above the posterior belly of the digastric muscle. Near its inser- 
tion into the body of the hyoid, at the junction of the body and greater horn, 
it bridges the intermediary tendon of the digastric. In its action it is synergistic 
with the posterior belly of the digastric, the two being supplied with motion by 
the seventh nerve. (2) The stylo-glossus muscle arises from the front and tip of, 
the styloid process, also from the upper part of the stylo-mandibular ligament. 
It is inserted into the side and under surface of the tongue. Its action is to draw 
the sides of the tongue up to make the dorsum of this organ concave from side 
to side. (3) The stylo-pharyngeus arises from the base of the styloid process, 
opposite the stylo-hyoid. It is inserted, with the palato-pharyngeus, into the thy- 
roid cartilage, and also into and with the constrictors of the pharynx. (4) The 
stylo-maxillary or stylo-mandibular ligament will be seen in your dissection as a 
process of deep cervical fascia, a derivative of the third layer, between the 
masseter and internal pterygoid muscles. It separates the parotid from the 
submaxillary gland. It gives origin to one head of the stylo-glossus muscle. 
(5) The stylo-hyoid ligament extends, as a small elastic fibrous cord, from the 
tip of the styloid process of the temporal bone to the lesser cornu of the hyoid 
bone. It frequently becomes ossified. Occasionally it is of enormous size. 

12. Describe the external pterygoid muscle. (Fig. 49.) 

This muscle has two origins and two insertions. The upper head arises from 
the under surface of the greater wing of the sphenoid bone, limited internally by 
the foramen ovale, transmitting the third division of the fifth nerve, and the fora- 
men spinosum, transmitting the great meningeal artery ; externally, the origin of 
this head is limited by the pterygoid ridge. The lower head arises from the 
greater part of the outer surface of the external pterygoid plate. The upper 
head is inserted into the interarticular fibro-cartilage ; the lower into the front of 
the condyle. The action of the muscle is to draw the condyle well forward, 
and with it also the interarticular cartilage. It also moves the jaw to the oppo- 
site side, and assists to some extent in opening the mouth. 

13. Describe the internal pterygoid muscle. (Fig. 49.) 

It arises from the inner surface of the external pterygoid plate, and from the 
tuberosity of the palate bone, It is inserted into the inner surface of the ramus 
of the mandible, limited above by the mylo-hyoid ridge and inferi+ men. 
The action is to close the mouth and draw the jaw forward a e. 








Fic, 52TH Testrorat Muscur, 


The second stage of the artery gives off branches to muscles of mastication = 
1. Deep temporal branches to temporal muscles. 
2. Buccal branch to the buccinator muscle. 
3. Internal pterygoid branch to internal pterygoid muscle. 
4 External pterygoid branch to external pterygoid muscle, 
§. Masseteric branch, to the masseter, 
The sccond or pterygoid stage lies on the outer surface of the external ptery- 
goid muscle, under cover of the temporal muscle and the ramus of the mandible, 

he third stage of the artery gives off these branches : 

1, The posterior superior dental artery, This is confusing, and requires an 

explanation. The Heital branches supply it teeth, They enter the d 

i ital foramina on she postasio’ surface of 
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Its branches are distributed to the mucous membrane of the floor of the 
mouth and to the submaxillary gland and its duct, 

The otic ganglion (Fig. 53) is on the inferior maxillary division of the fifth 
nerve, Its roots are: 5 

t. Motor, from the inferior maxillary division of the fifth nerve, 

2. Sensory, from the auriculo-temporal branch of the fifth nerve, 

3, Sympathetic, from a plexus on the middle meningeal artery, 

Give the location and relations of the otic ganglion. 

(1) External to it is the inferior maxillary nerve ; (2) Internal to it is the circum- 
flexus (tensor) palati muscle ; (3) posterior to it is the middle Sasi te artery. 

Aside from the three root communications previously given, the otic 


oye any other communications ? 
‘es; it communicates with the seventh or facial nerve and with the glosso- 
pharyngeal by the lesser petrosal nerve, 





LOOP FORMED BY MIDDLE AND ANTKRIOR DENTAL NERVES 
Fig. §5.—THe MAXILLARY NERVE SEEN FROM WITHOUT,  (Bexanis.) 


To what muscles are the branches of the otie ganglion distributed ? 
To the tensor palati and tensor tympani. 
Describe the superior maxillary division of the fifth crantal nerve. (Fig. 55.) 
‘This nerve, a branch of the Gasserian ganglion, leaves the cranium by the 
foramen rotundum in the greater wing of the sphenoid bone. The nerve crosses 
pheno-maxillary fossn, enters the orbit by the spheno-maxillary fissure, 

infraorbital canal in the floor of the orbit, appears on the face at 

foramen, and here communicates with the infraorbital branch of 
mn form the infraorbital plexus. 

h numerous and important : 












the cheek and temple. 
he dura. (Fig. 53.) 











‘i ‘A patient Pen 
a molar tooth. Examination 


the reels character of 
radius of the fifth nerve, the gynacologist, who removed an ovarian tumor. The 
pain in the molar did not return. 

2. Hilton reports a case from Romberg of cough and vomiting which ceased 
only after a pruritus of the external auditory meatus was cured, The nerves 
concerned in this case were the vagus and the trigeminus. 

The general practitioner of medicine who facetiously disclaims confidence in 
reports of ™ toothache in the ear, and earache in an ovary," as he is wont to call 
such cases, is placing himself on record with those who a few years ago hooted 
atasepsis, Pain is a projectile, and specialists in medicine to-day are doing n 
than any one else to harmonize physiological speculations and an 
distributions and nerve-communications, by furnishing clinical evidence: 
of least resistance which pain, as a projectile, must follow. 
tical anatomy is urged to give special attention to those 
recorded in the text-books as communicating branch 
the rationale of reflexes, on which so much is said at 

haryngeal Nerve (Fig. bane! 
dinternal carotid artery. 7 
nerve, on the stylo-pharyngeus muscle and 
It is distributed to the back of the 
deeply located. It can not be mistal 
leaves the base of the cra by the 
nerves and the jugular vein. 
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active in assisting the extemal pterygoid muscle, in drawing the lower molars 
across the upper molars, in trituration of food ; the other—the deep portion— 
is weak, broad, muscular, and almost passive in assisting the posterior segment 
of the temporal muscle in bringing the mandible back to its position, preparatory 
to another movement of trituration, 

The specific origins and insertions of these scparate parts of the masseter 
muscle make possible the a physiological functions, as above indicated. 


Study them separately, as follows 
‘The superficial part of the masseter (Fig. ¢6) muscle arises: (1) From 
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the malar process of the superior maxilla by a strong tendon; (2) from the 
anterior two-thirds of the lower border of the zygomatic arch. From this strong 
origin the fibres pass backward and downward to their insertion into the lower 
half an ic of the outer surface of the ramus. (Fig. 58.) The action i§ to 
draw the mandible forward. The synergist of this segment of the masseter is 
the external pterygoid. 

The deep portion of the masseter (Fig. 56) muscle arises: (1) Fromthe 
inner surkace of the zygomatic arch; (2) from the lower border of the posterior 


al 
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cartilage to the sliding of the condyle forward on to the eminentia articularis 
when the mouth is opened. The only apparent use of the interarticular cartil: 
sgh the mouth is opened, to furnish a ti NG I 2 


Seisbiactive symptom. This noise is beyond doubt produced by temporary 

of this part of the external pterygoid, the condyle overriding the margin 
‘of cartilage that normally should precede the same, The rational treatment 
would seem to be fixation of the cartilage in the position it occupies when the 






i + The function of the, wpper faved of the external pterygoid is to 
€ and carry : . The function 


surfice 
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covering the same. This comes from the fifth cranial nerve, through dental and 
gingival branches respectively. 

2. Nerve-supply, motor, to the muscles that,elevate the jaw, and sensory, to 
the skin covering these muscles. This is from the fifth cranial nerve. 

3. Nerve-supply, sensory, to the articulation moved by the muscles of 
mastication—the temporo-mandibular articulation. This is from the auriculo- 
temporal branch of the fifth cranial nerve. This is explained by Hilton's law. 

4. Nerve-supply, sensory, to the roof of the mouth. This is from the fifth 
through Meckel’s ganglion. Also the sensory nerve-supply to the tongue. 
The greater part of this is from the fifth nerve through the lingual branch, 

5. Nerve-supply to the inner nose, or that part of the system that selects 
food by the sense of smell. The sensory part of this is in great part from the 
fifth nerve, through Mcckel's ganglion. The special sense of smell is from the 
olfactory or first cranial nerve. 

6. Nerve-supply concerned in deglutition. Here a separate system, the 
digestive, begins, as is evidenced by a radical change in the nerve-supply. The 
muscles of the soft palate and pharynx are supplied by the pharyngeal plexus, 
the principal factors in which are the sympathetic and vagus nerves; these 
nerves supply all the other organs of the digestive tract. 

What is the salivary system ? 

This system consists of the salivary glands, the parotid, the submaxillary, 
the sublingual, and their capsules, their nerve-supply, principally sympathetic, 
and their blood-supply. The latter is derived from the main artery of the 
region in which the glands are found. 









Tue Sort Parate. 


1. Prevents regurgitation of food into the mouth. (Fig. 64.) 

2. Prevents passage of ingesta into the posterior nares, 

The structures concerned are the following : 

1. The palato-glossus muscle. Nerve-supply, pharyngeal plexus. 

2. The palato-pharyngeus muscle. Nerve-supply, pharyngeal plexus. 

3. The levator palati muscle. Nerve-supply, pharyngeal plexus. 

4. The tensor palati muscle. Nerve-supply, otic ganglion. 

5. The azygos uvula. Nerve-supply, pharyngeal ple: 

To see the action of the palato-glossus muscle on the living subject, make a 
prolonged effort to depress the tongue. When the patient is on the verge of 
nausea, you will see the anterior pillars of the fauces spread out and draw the 
tongue closely under the palatine arch. This is, then, their action: during 
swallowing, after the bolus passes the initial part of the faucial passage, the 
tongue is forced under this arch to prevent regurgitation, while the constrictors 
of the pharynx are contracting on the food. During the same act the palato- 
pharyngei spread in such a way as to protect the upper pharynx and posterior 
nares, acting with the levator palati; the circumflexus tightens the soft palate. 

The levator palati (Fig. 65) arises from the cartilage of the Eustachian tube, 
and from the under surface of the petrous portion of the temporal bone. It is 
inserted into the soft palate near the mid-line. 

The circumflexus (lig. 65), or tensor palati, arises from the scaphoid fossa 
of the sphenoid bone. (Fig. 11.) The tendon passes around the hamular pro- 
cess of the internal pterygoid plate and is inserted into the median raphe of the 
soft palate. Some of its fibres are also inserted into the posterior margin of the 
hard palate. 

The azygos uvule (Fig. 65) consists of some muscular fibres extending 
from the posterior nasal spine to the end of the azygos uvula, (Fig. 3 * 
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How is the pharyngeal plexus formed and what docs it supply ? 

This plexus is formed by the union of branches from— 

1. The superior cervical ganglion of the sympathetic. 

2. The glosso-pharyngeal nerve, the ninth cranial nerve. 

3. The pneumogastric or vagus nerve, the tenth cranial nerve. 

4. The superior laryngeal nerve, a branch of the vagus. 

This plexus supplies the mucous membrane and muscles of the pharynx and 
all the muscles of the soft palate except the tensor palati, which receives its 
nerve-supply from the otic ganglion. 

The pharyngeal plexus may be seen on your dissection on the outer surface 
of the middle and inferior constrictors of the pharynx. 

What functions may be rationally attributed to the soft palate as a whole ? 

Its principal function seems to be to direct food to the stomach and protect 
the other cavities communicating with the pharynx from invasion by the food. 
(1) The anterior pillars of the fauces and the tongue prevent regurgitation into 
the mouth. (2) The posterior pillars of the fauces prevent regurgitation into 
the nose through the posterior nares. (3) The epiglottis protects the larynx. 
(4) The levator palati forms a temporary roof over the pharynx during deglu- 
tition, and thereby protects the Eustachian tube. (5) The tensor palati opens 
the Eustachian tube during deglutition. 


THE PHARYNX. 


This cavity is situated behind the nose, mouth, and larynx, It connects the 

mouth with the esophagus, It is in communication with : 

. The larynx, which is guarded by the epiglottis. 

. The esophagus, its downward continuation to the stomach. 

. The tympanum, through the Eustachian tube. 

. The nose, by the posterior nares. 

. The mouth, being partially shut off by the fauces. The proper muscles 
of the pharynx are: (1) The superior constrictor pharyngis. (2) The middle 
constrictor pharyngis. (3) The inferior constrictor pharyngis. (4) The stylo- 
pharyngis muscic. (5) The palato-pharyngeus muscle. 

The inferior constrictor you will find arising from (1) the cricoid cartilage ; 
(2) the oblique line of the thyroid; (3) the inferior cornu of the thyroid. It 
is inserted into the fibrous raphe. (Fig. 62.) 

The middle constrictor arises from the cornua of the hyoid bone, and from 
the stylo-hyoid ligament. (Fig. 62.) It is inserted into the median raphe, the 
fibres being disposed as follows: (1) The inferior fibres extend downward and 
are overlapped by the inferior constrictor ; (2) the superior fibres extend upward 
and overlap the superior constrictor in part; (3) the middle fibres extend hori- 
zontally. (Fig. 62.) 

The superior constrictor muscle of the pharynx (Fig. 62) is pale and 
thin in comparison with the inferior constrictor. The reason of this will be 
appreciated when you understand the mechanism of deglutition, Growth is the 
correlative of function : the function of the inferior constrictor is vigorous con- 
traction, hence its roborous fibres ; on the other hand, the function of the superior 
constrictor is a retaining bag, hence its predominance of connective over muscular 
tissue. 

This muscle has the following origins, which are well shown in figure 62 : (1) 
From the “roid plate, lower third, and its hamular process; (2) 
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from the pterygo-mandibular ligament; (3) from the posterior fifth of the mylo- 
hyoid ridge (Fig. 9); (4) from the taco the tongue. The muscle is inserted 
into the pharyngeal spine of the occipital bone and into the median raphe, 
Lagameatayn pharyageses 
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What can you say of the structure of the pharynx? 
Tt has three coats > a mncons, which is continuous with the mucous membrane 
of the cavities with which the pharynx communicates ; a muscular coat, speciale 
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ized as constrictors and elevators of the pharynx to facilitate deglutition ; a fibrous 
coat, the pharyngeal aponcurosis, situated between the mucous and muscular 
coats, for strength and papas This is also called the pharyngeal aponcurosis, 

Between what tooo points does the pharynx extend ? 

From the base of the skull to the cricoid cartilage. 

What is the pharyngeal tonsil, and sehere és it levied. ? 

It consists of a mass of lymphoid tissue similar to that found in the tonsil, 
It ix located on the back part of the pharynx, between the Eustachian orifices. 
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Distinguish betucen pharyngeal fascia and pharyageal aponenrosis, 

The fascia is behind the pharynx. It is the fourth layer of deep cervical 
fascia continued upward. The aponcarosis is one of the proper coats of the 
pharynx, located between the mucous and the muscular coats 

What tinportant structures do you find teteucen the superior and riddle coustric 
tors of the pharynx ? 

The glosso-pharyngeal nerve and the stylo-pharyngeat muscle. (Fig, 63.) 

What de you find between the middle and inferior constrictors of the phatyns? 

The superior laryngeal branch of the pneumogastric nerve, and the saperior 
Jaryngeal branch of the superior thyroid artery 








(Fig. 63.) 
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‘The muscle flexes the head. Its nerve-supply is from the first and second 


The rectus capitis anticus minor, a small muscle, arises from the upper 
part of the lateral mass in front of the articular process of the atlas. Te is 
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inserted into the basilir process of the occipital bone, posterior to the preceding 
muscle, The muscle acts synergistically with the rectus capitis anticus majon 

‘The rectus capitis lateralis arises from the lateral mass of the atlas. Tt i* 
inserted into the jugular process of the occipital bone. Its action is ta flex! the 
head laterally, This and the preceding muscle are supplied by the first cervical 
nerve. 
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The longus colli. 
Origin. —1. From bodies of sixth and seventh cervical and first, second, 





5 and third dorsal. 
= Jnsertion—2. Into the bodies of the second, third, and fourth cer- 
& vical. 
ad ( Origin—t. Anterior tubercles of transverse processes of third, fourth, 
4 { and fifth cervical, 
Insertion. —2, Tubercle on anterior arch of the atlas, 
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g 8 ( Origin. . Bodies of first, second, and third dorsal vertebrie. 

Ei [feraa—s Anterior tubercles of transverse processes of fifth and 
8 sixth cervical. 

hese muscles are supplicd by the anterior divisions of the cervical nerves. 
ction is evident: flexion direct, lateral, or combined in rotation. 
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THE LARYNX. 


continuation into the neck and thorax is the trachea, The essential organ of 
voice is a vocal cord on each side of a chink called the rima glottidis. The 
Greater part of the larynx is sct aside as a protective for the delicate vocal cords, 
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FIG. 67 —-FkONT View OF THR CAWTILAGRS OF TILE LARYNX, (Modified from Bourgery amd Jacots) 
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A minor part of the larynx is set aside to move the vocal cords. To gain a 
comprehensive idea of the larynx in your dissection, you must find on your 
dissection the following structures 

1. The thyroid cartilage and hyoid bone, (Fig. 67.) 

2. The thyro-hyoid membrane and median notch of thyroid cartilage. 
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superior border of the thyroid cartilage, in the mid-line, you will see the thyroid 
median notch. Each thyroid ala has a superior cornu and an inferior cornu. 
‘The inferior cornu articulates with the cricoid cartilage, forming the crico-thyroid 
articulation, (Fig. 67.) The superior cornu gives attachment to the lateral 
thyro-hyoid ligament. The outer surface of the ala has an oblique line, limited 
above eae mperion ad brie tubercle respectively, (Fig. 67.) , 
of the thyroid cartilage (Fig. 69) gives origin to: (1 

‘The epiglottis; (2) the false vocal cords; (3) ae true vocal cords; (4) 
thyro-arytenoid muscle; (5) the thyro-epiglottideus muscle. 

The cricoid (Bigs. 68 und 70) forms, as you will see, a complete 
ring. It is very narrow in front; quite wide behind, The arytenoid cartilages 
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rest upon the superior border of the cricoid, behind, forming a mo 
tion, called the crico-arytenoid. 
The arytenoids arc small. You must learn the foll 
scription of the arytenoids before you can dissect the 
much less understand the action of the arytenoids; 
Apex, obtruncate and points backward and inw 
Base, art s with the cricoid cartila, 
Posterior surface is occupied by the ary? 
Anterior surface for attachment of false 
70.) 
Internal surface is covered by mucous 1 
Anterior angle, processus vocalis for 
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process of the sphenoid bone. This surface is eo 
This must be studied on the dry skull, 
The anterior nares is the inlet to the 
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posterior nates is the opening into the pharynx. (Fig. 73.) Notice: On the 
outer wall, and even forming part of the same, are the three turbinated bones, 
Study figure 74. Remove the mucous membrane from the septum, and find 
(1) suture between the vomer and ethmoid; (2) junction between cartilage and 
5 (3) the maso-palatine groove on the vomer, containing a nerve and an 
artery of the same name. ‘The nerve, a branch of Meckel's ganglion, one on cach 
side, passes through the foramina of Scarpa, in beskchvmeeepume rete» 
74), and anastomoses with the anterior palatine nerves, also branches of 


ganglion. vee Seen 


turbinated, the posterior two-thirds; the inferior turbinated extends the whole 
length of the wall. 
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The Ethmo-turbinads (Fig. 77)—This name is given to the superior and middle 
turbinals. They belong to the lateral mass of the ethmoid bone. 

The meatuses are three irregular cavities on the outer wall of the nasal 
foss. Into them open the nasal duct and the frontal, ethmoidal, maxillary, and 
sphenoidal sinuses ; 

Inferior, receives the nasal duct conveying the tears, 

Middle, receives the openings—the antrum, frontal, and anterior ethmoidal cells, 

Superior, the opening of the sphenoidal and posterior ethmoidal cells. 

Describe the nasal mucous menthrane. 

It is called pituitary membrane, from an erroneous idea entertained by the 
ancients that the nasal deficctions had their origin in’ the pituitary body. It is 
also called the Schneiderian mucous membrane. In the regions of the turbinals 
and septum it is thick, vascular, and loosely attached to the bone; im the bottom 
of the meatuses and in the intramural sinuses communicating with the nasal 


a 


arg PRACTICAL ANATOMY. 


fossie it is thin, It is continuous with the mucous membrane of all the cavities 
with the nasal fossa communicante. 

Namie the arteries that supply the nasal fossa. 

1. The anterior and posterior ethmoidal supply the roof, outer wall, and 
upper half of the septum, These are branches of the ophthalmic, and leave the 
orbital cavity by the anterior and posterior ethmoidal foramina. The companion 
veins have like name, and are tributary to the ophthalmic vein, Infection’in this 
region, then, might extend along the ophthalmic vein to the cavernous sinus, 
since this vein has no valves. 

2. The spheno-palatine supplies the lower half of the septum, the turbinals, 
the meatuses, the frontal sinuses, and the antra. The companion veins of these 
arteries are confluent to the pterygoid plexus on the inner side of the intemal 
pterygoid muscle ; the veins take the same name as the arteries. The pterygoid 





= Teansvaxse SECTION rASSING THROUGH THE NasaL Fos axp ANTRA AT THE 
WRUOK EXTRENTY OF THE MIppLE TURUEXAL Book, (Seen from the front.) 





plexus communicates with the civernous sinus by the Vesalian vem. Infection 
from this region may reach the sinus, since the Vesalian has no valves 

3. The descending palatine and Vidian arteries, branches of the internal max- 
illary, supply the nasal fossa. 

What can you say of the nasal mucous membrane in relation to nose Meeding, 
and in what way may a violent hemorrhage from the nose abort cerebral apoplexy ? 

‘The venous blood in the mucous membrane of the nose communicates with 
the superior longitudinal sinus, in the falx cerebri, by an emissary vein which 
passes through the foramen caccum in front of the crista galli, The nasal mucous 
membrane is very vascular and quite loosely attached, a condition favor easy 
rupture of its vessels, In cerebral congestion of the face the ocular nasal 
mucous membranes become engorged, on account of their communication wath 
the sinuses. On account of its lax attachment the vessels of the nasal mucous 
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of the antrum ds to the OAnere ort cae 
IEPA) ie you plage mari sise of the antrum of Highmore, ponte ie, 

It will salle ane one ounce of fluid. Tt is variable in size in different 
persons. It is longer in the male than in the female. A large bone may have a 
very small antrum, and vice versa. 

What can you say of the floor of the autrum ? 

‘The floor is the strongest wall. It is uneven on account of the roots of the 
teeth, the first and second molars being usually those producing the uneven- 
ness, These tooth-roots may even penetrate the floor of the antrum, and be the 
exciting cause of disease ora the antral mucous membrane. The antrum may be 
divided into several compartments, or pockets, a8 they are called, by bony par- 
titions of variable thickness and height, a circumstance which must always enter 





Fic. Po EMe Leer MaxuLoA, (Oster view) 







45 a prognostic factor in operations to establish drainage on the antrum, The 
surgeon should ask himself after each operation, ‘* Have I drained the antrum or 
only a pocket of theantrum?" A merchant had a wine-cellar flooded with water. 
He employed a company to remove the water. A hose was thrust through a 
dark window and the*pump started. To the dismay of the merchant, the experts 

paoue the hose into a hogshead of wine, and drained the pocket, instead of 






er say of the nerve-supply of the antrum ? 
ipply of the mucous membrane of the antrum comes from the 
terior superior dental branches of the fifth nerve. You will 
edental nerves supply the teeth; the skin of the lips and 
oe outside ; the gums surrounding these teeth, through 
ervuli gingivales : and, lastly, the mucous membrane 











antrum ? 

ives off branches not only to the teeth (dental 
(gingival branches), and antral branches 
m, These antral branches are accom- 
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To what is the nasal nerve distributed ? 


__ To the septum, Bete ior Oa eshte esenl a ea 
uses einey Mirikesteech nie ophthalmic division of the fifth. It 
found in the cranial, orbital, and nasal cavities. It traverses the anterior eth- 
a Fence nae easel oad 
i is the olfactory nerve distritwted ? 


‘The sensory roat of Meckel's Teg the second division of the fifth, 
called the spheno-palatine nerves, (Fig. 
The moter root comes from the pede, or facial nerve, through the large 





Fra. S.—A Sretiow oF He SKULL, sHowine vie Ise Want or Tie Oxwtt, THe BASE oF 
‘Tite ANTRUM, AND THE Sriteno MAXILLARY Fossa, 


superficial petrosal. This you can sce in a groove under the dura, on the 
anterior surface of the petrous portion of the temporal bone. ‘The nerve passes 
behind the Gasserian ganglion, down through the sphenotic foramen. Tt joins 
here, at the base of the skull, the lange, deep petrosal branch of the carotid 
plexus. The two now pass through the Vidian canal. The result of the union 
of the large superficial petrosal of the seventh nerve and the large, deep petrosal 
of the carotid plexus is the Vidian nerve. (Fig. 53.) The last is the sympathetic 
root. 

Name the branches given off by Meckel’s ganglion, (Fig. §3-) 

(1) Branches to the orbital periosteum; (2) branches to the mucous mem- 
brane of the nose; (3) anterior palatine—to the roof of the mouth (Pig. 55}: 
(4) naso-p; in groove on nasal septum; (5) branches to the upper pharynx 
behind Eustachian tube. 

1 introduce here, by consent of the author, some conclusions on the | 
of Aigheeee | 
‘ing-room; still, ing 















have given no special attention to the subject in the dis: 
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) everywhere, t 
eran Be Shagral pasts of in fev Denine Say Uo ct EWE Bee. 
r—Remove the skin—having shaved the head—by Ee 
incisions on the mid-top of the head, thus +. 
In the superficial fascia of the scalp you are to find the following seve 
1. The supraorbital nerve and vessels. (Figs. 16 and 18.) 
2. The temporal branches of the seventh nerve. (Fig. oe 
3. The auriculo-temporal branch of the fifth nerve. (Fig. 
4. The temporal arteries—superficial—and veins. (Fig. Hay 7 
5. The great occipital nerve—second cervical, pasterior division. (Fig. 22.) 
6, The small occipital nerve—cervical plexus, (Fig. 22, 
7. The great auricular nerve—cervical plexus. (Fig. 22.) = 
8. The posterior auricular artery—branch of the external carotid. 
g. The posterior auricular nerve—branch of seventh cranial. Bis ig. 16.) 
The above structures you have already found in your dissection of 
and neck, > 
10, The dermal muscles are as follows (Fig. 4): : 
1. Musculus attrahens aurem—draws the car forward. 
2, Musculus attollens aurem—draws the ear upward, 
3. Musculus retrahens aurem—draws the ear backward, 
‘They have origin and insertion as maa us the figure, 
nificant, and can only be The fi 
mist is acti in boo. of 
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cranial aponeurosis, Follow this forward to the anterior belly. The anterior 
belly was described with the face, 

‘The calvarium (lig. 81) or second covering of the brain has three layers called 
tables. They are named and distinguished as follows: (1) an outer, tough and 
resisting ; (2) a middle table which is porous or spongy, called dif/ot. This is 
very porous and contains many diploic veins that bleed rather freely during trephin= 
ing. The characteristic of this table of some of the bones of the cranium is to 
become absorbed. ‘The intramural sinuses (see p. 13), as the frontal, ethmoid, 
sphenoid, mastoid, may be considered as owing their formation to this process of 
absorption. (3) The inner or vitreous table is hard and brittle. The inner surface 
is grooved forthe accommodation of the meningeal arteries (Fig, 81), the nutrient 
arteries to the dura mater and calvarium, 

‘The meninges form the third or innermost of the three grand protectives of 
the brain. This covering consists of a dura mater, an arachnoid, and a pia 





Fae, St.— Tine SKULL IN SAGITTAL Sucrion, 











mater. The arrangement they bear to each other makes two physiological 
lymph spaces: (1) a subdural; (2) @ subarachnoid, These terms are self- 
explanatory, and conform to the rule of subs in the introduction. 
The dura mater is adherent to the bony walls of the calvarium and base of 
the skull. Its attachments are firmer in those localities where (1) great numbers 
‘of nerves are leaving ; (2) where there are numerous foramina ; (3) where there 
&re many sutures. The base of the skull possesses these three characters, hence 
here the dura is most intimately adhered, 
The dura mater has four double processes, called ; (1) Falx cerebri; (2) falx 
belli ; (3) tentorium cerebelli ; (4) diaphragma sella. Each process possesses 
a free margin; (2) an attached margin ; (3) sinuses for the reception of 
blood from the brain. 
dia selle is an inconsiderable dural process attached to the 
sella turcica, or pituitary fossa, on the superior surface of the body 
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of the sphenoid bone. In its attached margin is the circular sinus, iar 
‘of dura is the pituitary body. This body is connected to the tuber 


Gnerium on the Si heey the third ventricle of the brain by the Pee a 
which latter passes through a aperture in the diaphragma sells. 

‘The falx cerebri ( '2) is between the cerebral hemispheres, It is attached 
in front to the crista for i¢ cthmoid bone ; behind, to the seutorinan cerebellé 
above, to the inner surface of the cafvarrue, in the mid-line, and extends from 
the tentorium to the crista galli. It contains in its attached margin the superior 
dongitudinal sinus; in its free margin its éafertor longitudinal sinus. The 
superior sinus contains the chorde Willisii, mechanical devices for strengthening 
and holding its walls together. Blood in this sinus flows from before tobande 
the sinus is fed by veins which open into it from behind forward. 
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Fic. $2—Tue CRANIUM OVeNED To SHOW THE FALX Cenmiet, Tk Texrorium CHRmMmbES, Ame 


PLACES WINER THR CHASIAL NERVES Plexce Tite DURA MATER. (Sappey.) 





The falx cerebelli is the snmllest of the three large dural processes of the 
dura, It is between the cerebellar hemispheres. Its attached margin corresponds 
to the internal occipital crest of the occipital bone. It contains the acesputal stmars, 

The tentorium cerebelli is midway, both in location and size, between the 
two preceding processes. It is between the occipital lobes of the cerebrum and 
the cerebellum. It protects the latter from the weight of the former. Itisattached 
to the horizontal part of the occipital crucial ridges posteriorly ; anteriorly and 
laterally, to the superior border of the petrous portion of the temporal bone and 
to the clinoid processes of the sphenoid bone. In the occipital attachment are 
found the /ateral sinuses ; in the temporal, the superior petrosal sinuses. 

‘The dura mater has sinuses located as follows (Figs. 82 and 83): 

1. Superior longitudinal, in the attached margin of the falx cerebri, 
2. Inferior longitudinal, in the free margin of the falx cerebri. 
3, Lateral, in the occipital attached margin of the tentorium cerebelliy 
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4. Superior petrosal, in the petrosal Soa eg OEE 
5. Inferior petrosal, at the inner posterior border of the petrosa. — 
6 Occipital, in the attached margin of the falx cerebeli, 


8. Circular, in diaphragma sella, around the pituitary body. 
9. Sigmoid, on the inner part of "the mastoid 
roi ‘Transverse, connecting the inferior pceeoeal alsa called basilar, 


of the dura mater are the great, small, anterior, and posterior 

meningeal ; the anterior and posterior ethmoidal ; and branches of the occipital 

and ascending pharyngeal. The nerves to the dura mater are the sympathetic, 
ophthalmic, hypoglossal, the pathetic, and the Gasserian ganglion. 

As you have seen in your dissection, the dural sinuses are between the two 

layers of the dura mater. They are for the reception and transmission of venous 








¥ IG. 83.—COKONAL SECTION OF ‘THK TLEAD PASSING FHROEGH THK MASTOI PROCISS 


(From a mounted specimen in the Anatomical Deparment of Trinity College, Dublin.) 


blood from the brain, The sinuses are lined by endothelial cells, continuous 
with the lining of the veins, 
The arachnoid membrane you will know by the glistening appearance it 
‘the brain. Externally it is in relation with the swddural space ; internally 
e subarachnoid space. 
is the subdural space located and what dees ét contain? 
ed between the dura mater and the arachnoid membrane, and con- 
amount of fluid. Call this fluid subdural. 
arcch space is where located and contains shat ? 
between the arachnoid membrane and the pia mater, Itcontains 
of the cerebro-spinal fluid. Cal! this fluid subarachnoid. 
Hal Aid communicate with the suberachnotd finid ? 
ted from cach other by the arachnoid membrane. 
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1s the pia mater also intact, so as not to permit communication between the sub- 
arachnoid fluid and the ventricular fluid in the ventricular cavities of the brain ? 

No; the pia mater has many slits, by which it permits the fluid in the sub- 
arachnoid space to communicate with other lymph spaces. The main ones are 
in the pia mater covering the fourth ventricle. They are three in number: Key, 
Retzius, Magendie. (Fig. 84.) 

The arachnoid is covered externally with endothelial cells. It is joined to 
the pia by fibrous trabecula, called the subarachnoid tissue. At the base of the 
brain it is separated from the pia mater by the anterior and posterior subarach- 
noid spaces. The anterior is between the temporo-sphenoidal lobes of the 
cerebrum and in front of the pons Varolii ; the posterior subarachnoid space is 
between the medulla and cerebellum. These two spaces contain the greater 
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‘To show the location of the foramina of Key and Retzius in the pia mater, whereby the subarachnoid 
fluid in the subarachnoid space communicates with the fluid in the fourth ventricle. 





part of the subarachnoid fluid. The posterior space communicates with the 
fourth ventricle of the brain through the pia mater by the foramina of Key and 
Retzius. (Fig. 84.) 

Where is the cerebro-spinal fluid found and what are its uses? 

The subarachnoid or cerebro-spinal fluid is found in the subarachnoid spaces 
of the brain and cord and in the ventricular cavities of the brain. Its use is to 
mechanically protect the nerve centres from shock, and to fill up space, as fat 
does in some other parts of the body. Its amount is estimated at less than 
two ounces. The cerebro-spinal fluid of the brain and cord communicate. 

Explain the special features of the subarachnoid space. 

As shown in figure 84, the greater part of the space between the arachnoid 
membrane and the pia mater is occupied by delicate connective tissue. It is im- 


























Kia 86.—Tie Vewous Sixosns 
Tyee e Gewie by W, J. Walsham in St. Bartholomew's Horpital Museu) 


You See on the Base.—Place the cadaver so the head will hang 
the table. This position will permit the brain to gravitate to a 


out of its bed. Gently shake the brain by rocking the head from 
Notice now the following structures : 
frontal lobe of the cerebrum in the anterior fossa. 
ry lobe, on the under surface of the frontal lobe, 
‘ehiasm and optic nerves. 
carotid artery—its cerebral stage, 
| cranial nerve—motor oculi. 
im cerebelli attached to the petrosa, 
} Structures.—Gently retract the 
will sce the optic nerves covered by their prolongation of 










Twenty in ;, transmit the olfactory 
. Transmit ie oe nerves: ran the 


» . + - «Transmis third, fourth, slath, and fire-dlvistons of: 
the fifth nerve, the ophthalmic vein, and syms 

















nerves. 
Foramen Rotundum, . . Transmits the second or superior maxillary divi- 
sion of the fifth nerve. “Se 
Foramen Ovale, . . . . . - ‘Transmits the third division of fifth nerve and 
Foramen Spi Tas ae rae cridile ingeal artery. 
len Spinosuim,. © . . asimit ‘Kreator mi menil he 
Foramen, otic, . Transmits internal carotid and the facial and 
carotid petrosals for Vidian nerve. 
Hiatus Fallopii, ‘Transmits petrosal branch of the Vidian nerve. 
Petrosal Foram 4 ‘Transmits the smaller petrosal nerve. 
Carotid Canal, ‘Transmits internal carotid artery and sympathetic 
nerves, 
Internal Auditory Meatus, . . Transmits seventh and eighth nerves and auditory 
arte 
Jugular Foramen,, . . . , . Transmits jugular vein, ninth, tenth, and cleventh 
nerves, 
Anterior Condyloid Foramen, Transmits the hypo-glossal nerve—the twelfth 
nerve. 
F M Wa gs a TN its (1) spinal cord and its meninges; 
a ike vacsbeal arises and, lr Syren 


nerves: (3) the spinal accessory nerve—the 
eleventh pees erp eleventh ere a 
comi ‘up through tl foramen, passil for~ 
wari Teed leaving the cranium with the niet : 
and tenth nerves by the jugular foramen. 
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The Cavernous Sinus.—The sinus is located between the apex of the 
petrous portion of the temporal.bone and the sphenoidal fissure. Note that all 
the nerves you have just seen in the table passing through the sphenoidal 
fissure also pass through the cavernous sinus. 

The sinus contains the following structures : 

1, The venous blood common to dural sinuses. 

2. The cavernous stage of the internal carotid artery. 


Calva 


BACH CRASIAL 


TEorIOs OF. 
Drea MATER 





Fic, 87.—Scnesaric. 
‘To show the dura mater forming sheaths for the nerves as they leave the cranium. 


3. The sympathetic plexus of nerves on the common carotid artery. 

4. The ophthalmic division of the fifth cranial nerve. 

5. The motor oculi, the third cranial, nerve. 

6. The patheticus, the fourth cranial, nerve. 

7. The abducens, the sixth cranial, nerve. 

Dissection—Remove the dura mater. Take hold of it in the region of the 
frontal bone, and pull it back. It will come off quite readily. Locate the 
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Fic, 88,—RELATION OF THE VaRIoUs STRUCTURES PASSING THROUGH THE CAVERNOUS SixUs. 


internal carotid artery next to the sphenoid wall of the sinus. The small nerve 
on the artery is the sixth cranial. You will find the others on the outer wall, 
from above downward : third, fourth, and fifth. 

The Gasserian Ganglion.—Remove in the same way the dura mater from 
the middle fossa as you did from the anterior, and you will expose the Gasserian 
ganglion in a depression on the anterior surface of the petrous portion of the 
temporal bone near the apex. The ganglion lies between two layers of subdural 





















VowEe ES 


hiatus Fallopii and great petrosal nerve. 

|. The tegmen tympani or roof of the tympanum, 

g. The foramen lacerum medium. Sphenotic fissure. 

10. The foramen spinosum in the alar spine of sphenoid bone. 

11. The sphenoidal fissure in the sphenoid bone, 

12, The foramen ovale for third division of the fifth nerve. 

13. The foramen rotundum for the second division of the fifth nerve. 
14. The anterior, middle, and posterior clinoid processes. 

Describe the middle meningeal artery. 

It is a branch of the first stage of the internal maxillary artery. External to 
the cranium it lies behind the internal pterygoid muscle. It passes between the 
two roots of origin of the auriculo-temporal nerve, It enters the cranium by the 
foramen spinosum, in the great wing of the sphcnoid bone, and ramifies bets 
the dura mater and the bone, both of which it supplies with blood. Its 
accompanying veins are tributary to the internal maxillary vein. The 
meningeal artery divides in anterior and posterior branches which sup 
greater part of the bones of the cranium, (Fig. 81.) 

This vessel gives off the following minor branches + 
1, Small branches to the Gasserian dit 
2. A branch through the h 
3. Temporal branches | 
+. Orbital branches p 





; MOET a ecanen hae caste hipaa oe 
‘The drum of the ear and chorda tympani are on the e 
‘The mastoid antrum and cells are behind it. 
~ The internal carotid artery is in front of it, 
. The facial nerve skirts two sides of it. 
‘he internal ear is in close relation with it. 


to. Pus may form in the 
Size and Subdivisions of the Tym, Fompanan— the eran 

ofan inch in height and one-sixth h in width. It is 
as the Eustachian tube and backward as the mastoid antrum, 
difficult to determine : for practical purposes one-half of an inch i 
The subdivisions are the attic and tympanic cavity proper. The latter 
narrow, and has the membrani tympani or drum as its outer wall ; ie Toe 
broader, contains most of the bones of hearing, and has a part of the temporal 
bone as its outer wall. Remember, the tympanum is not horizontal, but its 
anterior end slopes downward, forward, and inward to the Eustachian tube; its 
posterior end slopes upward, backward, and outward to the mastoid antrum. 

piss of the tympanum in which this cavity is ee toa box. (Fig. 91) 

. The roof of the tympanum is a thin plate of bone, the tegmen 
aepentog the tympanum from the middle fossa at the base of the skull, It is 
perforated by foramina that transmit the petrosal branches of the seventh nerve. 

2. The floor separates the tympanum from the jugular fossa, in which fossa 
aire the internal jugular vein, and the ninth, tenth, and eleventh cranial nerves. 
In this floor is an aperture, through which Jacobson's nerve, the tympanic branch 
of the glosso-pharyngeal, passes to form the tympanic plexus, 

3. The outer wall of the tympanum is formed by the drum below and il 
squamosa above, these two structures corresponding to the tyrupanasay p 
and the attic respectively. This outer wall is pierced by the follo 
(1) The iter chordar posterius, by which the chorda Seige nerve, 
seventh cranial nerve, cnters the tympanum; (2) ie z 
which the chorda tympani leaves the tympanum ) 
through which pass the tympanic branch on ul 

id the 


through the tympanum, as heretofore 
into the vestibule, and to which is ; 
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sympathetic plexus on the great or middle meningeal artery, near + ceed 
spinosum. 

4. From the nerve-trunk, below the geniculate ganglion, the 
to the stapedius—the smallest muscle in the body. This nerve pierces 
mid, on the inner surface of the tympanum. 

5. A branch from the carotid sympathetic plexus joins the great # 
fetrosal just outside the cranium, to form the Vidian nerve. 

6. From the main trunk of the nerve (8 in 90) a branch is gi 
above the stylo-mastoid foramen, to communicate with the al 
of the vagus nerve. 

7. From the main nerve-trunk, just above the stylo-mastoid foran 
dyntpani nerve is given off. This nerve passes upward through a 
iter chord posterius, to the tympanum, It passes forward under 
membrane of the drum of the ear internal to the manubrium of the 
nerve leaves the tympanum by the iter chordic anterius, or 
{¢ communicates with the otic ganglion, passes internal to the ext 
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muscle, and joins the gustatory nerve. It is distributed to the submaxillary and 
sublingual giands and to the dorsum of the tongue. 

Dissection of the Seventh Nerve in the Petrosa and of the Tympanum.—Locate 
the following anatomical structures : 

. The superior border of the petrosa. + 
. Anterior and posterior surfaces of the petrosa. 
. The trigeminal notch near apex of petrosa. 

The cave of Meckel on anterior surface of petrosa. 
The horizontal part of the carotid canal and its artery. 
. The great petrosal nerve in the hiatus Fallopii. 

. The small petrosal nerve in its small canal. 
. The middle meningeal artery and foramen spinosum. 
The tegmen tympani or tympanic roof. 

10. The internal auditory meatus on posterior surface of the petrosa. 

With a small chisel and mallet gently remove the tegmen in such a manner as 
not to destroy the delicate petrosal nerves on the anterior surface of the petros: 
and then you can look down into the tympanum, or middle ear, the roof now 
having been removed (tegmen). Now draw a line from the internal auditory 
meatus to where the great petrosal nerve is seen emerging. This line will locate 
the course of the seventh nerve in its canal to the tympanum. Now begin at the 
internal end of the line just drawn and chip off the bone until you have completely 
exposed the seventh nerve to the tympanum, where you will see the geniculate 
ganglion giving off petrosal nerves. 

The tympanum may be represented as a box with an inner and an outer 
wall, a roof and a floor, an anterior and a posterior end. The seventh nerve 
approaches the tympanum, at a point corresponding to the junction between 
the roof and inner wall, near the front end of the box. The seventh nerve 
having gained this point, now passes backward in the angle between the roof 
and inner wall to the corner of the box between the inner wall and posterior 
end of the box. The nerve here makes a gentle turn and passes down this cor- 
ner to the floor of the box, and subsequently emerges from the base ‘of the skull 
through the stylo-mastoid foramen. You may see the geniculate ganglion of the 
nerve just where the nerve is making the bend to enter the tympanum. Now 
locate the nerves as described previously, and consult figure 90. 
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Bioop-surrLy TO THE Brain. 


Examine the base of the brain. You notice very distinctly the arachnoid 
membrane quite appreciably separate from the pia. In other words, here you 
see the subarachnoid space. Now remove carefully the arachnoid and dissect 
the circle of Willis. You will note the following : 

1. The vertebral arteries unite to form the basilar artery. 

2. The basilar divides into the two posterior cerebral arteries. 

3. The internal carotid artery gives off three large arteries (Fig. 91): 
(1) The anterior cerebral, in the great longitudinal fissure ; (2) the middle terra, 
in the fissure of Sylvius on the central lobe ; (3) the posterior communicating, to 
the posterior cerebral. 

The arachnoid membrane, it will be observed, stretches across from frontal 
to temporo-sphenoidal lobe, so as almost to obscure the fissure of Sylvius. Cut 
this membrane with the scissors, gently part the lobes, and you will sce the 
island of Reil, on which is the middle cerebral artery with its vein. 

The anterior communicating artery is very short, one-cighth of an inch 
being an average length in a number of cases. You will find it extending from 
one anterior cerebral artery to the other. 















bodies. 
10. The twelfth nerve, between the 





" pons: 
»—-( 1) The tuber cinereum ; ( 
serra part of the fornix; 


Fig, o1.— Tim ARTRRies oF THE BRADY, 
(From preparation in the Museum of St, Bartholomew's Hovpitals) 


pertorate space, for terminal end arteries; (5) the third cranial nerve, motor 
oculi nerve. 
Notice in particular : 


1. The optic tracts crossing the crura cerebri. 
2. The third nerve, motor oculi, between the cru; 
te) 
4. The basilar artery on the body of the pons Varolii. (Bi Be 
5. The fourth nerve, coming out between the pons and c 
6. The fifth nerve, coming from the side of the 
7. The sixth nerve, coming through between 
The seventh and eighth nerves, between’ 
9. The ninth, tenth, and eleventh nerves, be' 
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Find the following fissures and their contents : 

1. The great longitudinal fissure contains: (1) The falx cerebri with its 
superior and inferior longitudinal sinuses ; (2) the corpus callosum, on which 
you may see the anastomosis between the anterior and posterior cerebral 
arteries, 

2. The great transverse fissure, between the occipital cerebral lobes and the 
cerebellum. It contains the tentorium cerebelli. 

3. The fissure of Sylvius, bounded below by the temporo-sphenoidal lobe ; 
above by the frontal and parietal lobes. It contains: (1) The island of Reéil, or 
central lobe of the cerebrum ; (2) the middle cerebral artery and vein and their 
numerous branches. 

4. The fissure of Rolando is between the ascending convolutions of the frontal 
and parietal lobes. Its surgical importance is due to the fact of the location of 
the cortical motor areas about this fissure. 

5. The occipito-parictal fissure is very imperfect. As its name implies, it is 
between the parietal and occipital lobes. 

Dissection of the brain does not belong to dissecting-room anatomy, hence 
the reader is referred to Morris for this very interesting and instructive part of 
anatomy. 





THE ORBIT AND ITS CONTENTS. 


For dissecting-room purposes, the following points seem of practical or 
rather demonstrable importance : 

1. Geometry of the Orbit.—Roof, floor, outer wall, inner wall, base, apex, 
angles, and cavity. 

The roof is of importance, since it separates the cavity of the orbit from the 
frontal lobes of the brain. A missile may reach the brain in this way, since this 
roof is often very thin. 

The flor is of importance (1) because it forms a partition between the orbit 
and the antrum of Highmore, or maxillary sinus ; (2) because it is traversed by 
the infraorbital canal, in which are the infraorbital nerve and vessels. 

The inner wall is in close relation with the nasal fossa, and the ethmoid cells, 
the os planum of the ethmoid, and the lachrymal bones form a large part of the 
partition between these cavities. 

The outer wall is formed by the orbital plates of the sphenoid and malar 
bones, but is of no special importance. 

The apex of the orbit transmits the optic nerve and the ophthalmic branch 
of the internal carotid artery. The apex is occupied by the optic foramen, be- 
tween the two pedicles of the lesser ala of the sphenoid bone. 

The dase of the orbit is of great importance on account (1) of its architectural 
construction, combining beauty, strength, and protection ; (2) of the large num- 
ber of anatomical structures in this region. 

Note about the base of the orbit: 

1. The lachrymal gland (Fig. 104), under the external angular process of 
the frontal bone, in a fossa called the /achrymal foss This is called the orbital 
part of the gland or the superior lachrymal gland; the part of the gland that 
protrudes below this is called the palpebral portion or the inferior lachrymal 
gland. 

. 2. The supraorbital foramen (it may be double) transmits the supraorbital 
nerve and vessels. (Figs. 98, 103.) The vessels are branches of the ophthalmic. 











“NFTROR TARSAL \GAMENT 
BiG. 93-—-TENDO OcULE AXD TARSAL CARTILAGES. 












pe eegeeraeeieal carve (Sik. rap ec tee actet Nee sea 
foramen just below the base of the orbit. This sends off anterio 
branches to the teeth just prior palde te Re emergence 

The tendo oculi Seabees sac in front (Fig, tig 9) ae f 

urosis to the same, Observe the caruncula lachi 

rami of the tendo oculi. 

avery tendo oculi, or internal tarsal ligament, has its origin from 

process of the superior maxilla. (Fig. 10.) The superior and inferior 
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ligaments, of periosteal derivation (Fig, 21), are attached to the 
base of the orbit both above and below. The external tarsal lij 
divided. 

‘The Angles of the Orbit. 

1, The So csewtatea This contains the aaferior and 
forainina, c former transmits the anterior ethmoidal artery and 
the latter, the posterior ethmoidal artery. 

2. The superier external angle. This contains in front the 
already described, and posteriorly the sphenoidal fissure. ‘This 
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the third, fourth, sixth, and the three divisions of the ophthalmic branch of the 
fifth nerve, the ophthalmic vein, and some minor structures. 

3. The inferior external angle. In this is the spheno-maxillary fissure. This 
fissure transmits the superior maxillary nerve and its orbital branches, the ascend- 
ing branches from Meckel’s ganglion, the infraorbital branch of the internal max- 
illary artery and its vein. 

4. The inferior internal angle contains the beginning of the osseous part of 
the lachrymal apparatus that conveys tears to the nasal fosse. This apparatus 
will be considered under the head of orbital contents. (Fig. 104.) 

The periosteum of the orbit (Fig. 95) lines the walls of the cavity, 
delaminates at the orbital margin of the base, one layer uniting with the peri- 
osteum externally, the other layer forming the tarsal ligaments and tarsal 
cartilages above and below. The orbital fascia is to the contents of the orbit, 
other things equal, what the deep fascia of the thigh is to the structures of the 
thigh. Keep this in mind, for here, as in the thigh, you will find sheaths, 
capsules, and septa derived from this fascia, 

In your dissection you will find the following structures— 

1, The optic nerve—the special nerve of the sense of sight. (Fig. 100.) 
2. The motor oculi nerve, or third nerve. (Fig. 98.) 
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3. ‘The patheticus, or fourth nerve. (Fig. 98.) 
4. The abducens, or sixth nerve. (Fig. 98.) 
5. Ophthalmic branch of the fifth nerve. (Fig. 98.) 
6. The lachrymal gland and its capsule. (Fig. 103.) 
7. The ophthalmic artery and its branches. (Fig. 103.) 
8. The ophthalmic vein and its branches. (Fig. 103.) 
g. The ciliary ganglion and its branches. (Fig. 98.) 
10, The orbital connective tissue and fat. 
11. The levator palpebra muscle. (Fig. 100.) 
12. The superior rectus muscle. (Fig. 100.) 
13. The external rectus muscle. (Fig. 99.) 
14, The inferior rectus muscle. (Fig. 99. ) 
15. The internal rectus muscle. 
16. The superior oblique muscle. 
17. The inferior oblique muscle. (Fig. 300.) 
18. The capsule of Tenon, 
19. The eyeball witt 
Dissection of thes 
1. Remove t ugh the 
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Sas a arlene oer ealar bone, eee 
remove the bone without injuring the periosteum of the phir 
2. Cut through the orbital periosteum and find, immediately | 

m, the frontal merve, ‘The frontal nerve lies on the levator pal A 

Tt is a branch of the ophthalmic part of the: sft 
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nerve. You will see it divide into two branches: (1) the supratroch! 
(2) the supraorb ‘The supratrochlear ine 
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same. On piercing the sclerotic coat they are joined by the | ejliary 
branches from the nasal nerve, (Fig, 98.) ‘These branches are distributed to 
ee ea = dors the ciliary ganglion derive am 

what source jary fom dts sym tic influence, and 
Meow docs the same exter the orbit ? 

It derives it from the su F cervical gan, |. The ascending fibres enter 
the cranium on the int carotid artery. Here some fibres accompany the 
branches of this artery to the brain. Other fibres leave the artery in its cavern- 

Usteae, pass through the sphenoidal fissure to the orbit, and supply the ciliary 
cl ee i efthe te rer 
bufiuence of paralysis third nerve on the iris. 
the iris derives its motor influence, through the ciliary ganglion, from 
loss of power of contraction of the pupil would follow. 
you will find, is surrounded by very small nerves and 
d 103.) The nerves are: (1) Short ciliary, from the 
ciliary, from the nasal nerve, The arteries are ciliary, 
oF Bome of its branches. The optic nerve derives 
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‘The external rectus muscle lics to the outer side of the optic nerve. 
attended by the lachrymal nerve, a branch of the ophthalmic 

artery, a branch of the ophthalmic artery. You will 

three coneines aad associate them in your memory. The lachrymal structures 

are on their way to the Sool sl gland. Turn the external rectus musele 
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outward, and on its inner surface you will see the fine filaments of the sixth 
cranial nerve—the abducens. 

The Superior Oblique Muscle and the Fourth Nerve (Fig. 97)—These 
form a group by themsely You will trace the tendon of this muscle around 
the trochlea, where it turns at a right angle and passes outward ander the 
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f The internal rectus and the inferior ‘be brought into view by | 
cutting the optic nerve and p d the fatty mass forward, | 
You will see these muscles ta ly from the third nerve, 


‘Trace cach muscle to its insertion 
The inferior oblique muscle a: 
Ce extemal re ote he 
into Sclerotica, on the outer sui n a way as to antagon! 
superior oblique muscle, Its nerve, the long branch of the third cranial, is 
large size, and gives to the ciliary ganglion its motor root. | 
‘The orbital fascia invests the muscles, It passes forward on the tendons, | 
In the vicinity of the globe it binds the tendons together by extending from one | 
| 
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to another, thus forming, posterior to the ball, a loose double capsule—the 
Speate of Tenon. This double layer forms a socket for the ball to move in. It 
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Describe the sixth cranial nerve. 

It is called the abducent nerve. It enters the orbit by the sphenoidal fissure, 
between the two heads of the external rectus, to which muscle it is distributed. 

Describe the optic nerve. 
the nerve of the special sense of sight. It is the second cranial nerve. 
It enters the orbit by the optic foramen, internal to and above the ophthalmic 
artery. It pierces the ball of the eye and. forms the retina. It is surrounded by 
the ciliary vessels and nerves. To its outer side is the ciliary ganglion. At the 
optic foramen it is surrounded by the four recti muscles. The arteria centralis 
retin pierces its under surface and goes to the interior of the eyeball. The 
process of dura that surrounds the nerve divides in such a manner as to form a 
sheath for the nerve, and also the orbital periosteum, inside the orbit. The 
optic sheath is continuous with the sclerotica. 

IVhat is the orbital fascia? 

It is a variety of connective tissue, being to the contents of the orbit what 
the deep fascia is to the thigh. It forms a capsule, in conjunction with the peri- 
orbita, for the lachrymal gland, and sheaths for the muscles, vessels, and nerves. 
It is connected to the ocular conjunctiva close to the cornea. The muscular 
sheaths are firmly adherent to the muscles. The insertions of the ocular muscles 
into the sclerotica are connected together around the whole circumference of 
the globe. From this attachment this fascial connecting medium is reflected 
backward in a double layer, forming the fibrous basis of a serous membrane— 
the visceral layer covering the back part of the globe, the parietal lining the 
postocular fat in the orbit. A layer of endothelial cells completes the serous 
membrane. Here we have a visceral layer, a cavity, and a parietal layer, the 
three cardinal points in any serous apparatus. This reflected part of the orbital 
fascia permits free movement of the eyeball, as the head of a bone revolves in its 
socket, and is known in anatomy as the capsule of Tenon. 

By what is the orbital fascia on the posterior part of the cyeball picreed ? 

It is pierced by the vessels and nerves that supply the globe. 

What muscle did you find immediately under the levator palpebrae ? 

The superior rectus, and under this we found the optic nerve, surrounded by 
fat, vessels, and nerves. 

Name the muscles of the eyeball and g 

The external rectus abducts the cornea. 

The internal rectus adducts the cornea. 

The superior rectus clevates, adducts, and rotates cornea inward. 

The inferior rectus depresses, adducts, and rotates cornea outward. 

The superior oblique depresses, abducts, and rotates cornea inward. 

The inferior oblique elevates, abducts, and rotates cornea outward. 

The levator palpebr elevates the upper eyelid. 

Name all the nerves that supply the orbital contents. 

The optic, the nerve of special sense of sight. 

The motor oculi, a motor nerve to all muscles except two. 

The pathetic, a motor nerve to the superior oblique muscle. 

The abducens, a motor nerve to the external rectus muscle. 

The frontal, a branch of the ophthalmic of the fifth nerve. 

The lachrymal, a branch of the ophthalmic of the fifth nerve. 

The supratrochlear branch of the frontal. 

The palpebral branches of the frontal. 

The infratrochlear branch of the nasal. 

The long ciliary branches of the nasal. 

The short ciliary branches of the lenticular ganglion. 

The cavernous sympathetic branches to lenticular ganglion. 











their function, 
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plexus. The conservatism of emissary veins is well illustrated in the profuse 
epistaxis of children, incident to cerebral congestion. In this case an emissary 
vein connects centrally the blood in the superior longitudinal sinus with the 
blood in the mucous membrane of the nose ; the latter, being the weaker structure, 
gives way, and the arterial pressure in the brain is relieved by a profuse hemor- 
rhage. The emissary foramina seem to belong more especially to the physio- 
logical needs of childhood. The greater number of emissary veins and their 
foramina disappear as adult years come on. By osteological classification these 
foramina are inconstant. 

The following table gives a list of the emissary foramina, the central sinuses, 
and the peripheral veins, between which the emissary veins stand, holding the 
two together like the handle connects the two globes of a dumb-bell : 


TasucaTe List oF Emissary STRUCTURES. 








FORAMEN. CENTRAL SINUs. PERIPHERAL VEIN. 
Superior longitudinal, Nasal mucous membrane. 
Cavernous, Internal jugular vein. 
Lateral, Occipital. 
Cavernous, Internal jugular vein. 
. « Lateral, Deep cervical. 
pital,. 2 Torcular Herophili, Occipital veins. 
Anterior condylar,. 5... Occipital, Deep cervical. 
MASGId; fs es decaegtat Lateral, Occipital veins. 
Sphenoidal fissure, |... Cavernous, Angular and ophthalmic. 
Ovale, Or eei Ne waerey parse Cavernous, Pharyngeal and pterygoid. 


How Sepric Turomsi Reach THE SINUSES. 


How may a carbuncle of the face, or facial erysipelas, or infection of the scalp 
over the forehead result in fatal blood-poisoning ? 

Septic thrombi from these sources may reach the cavernous sinus and get 
beyond the reach of the surgeon. The frontal and supraorbital veins unite to 
form the angular, and this is one of the large tributaries of the facial vein. 
(Fig. 18.) Now, the angular vein communicates with the ophthalmic. The 
ophthalmic vein passes through the sphenoidal fissure, and is tributary to the 
cavernous sinus. The angular, facial, and ophthalmic veins contain no valves, 
hence the blood can pass either forward or backward from the superficial seat of 
infection to a region beyond the reach of surgical drainage and antisepsis. 

Tell the course septic material from a carious tooth, alveolar abscess, or suppura- 
tion of the antrum follows in cases of fatal blood-poisoning to reach the sinuses in 
the dura mater beyond the reach of operative procedure. 

To appreciate an answer to this question you must recall the distribution of the 
internal maxillary artery to the muscles of mastication, the teeth, the nasal fossz, 
the meninges, and the palate. Now, the veins returning the blood from these areas 
take the course of their companion arteries, and the same name as the arteries. 
The veins from these regions, the small and great meningeal, the supraorbital 
and posterior dental, the palatine and spheno-palatine, the deep temporal, ptery- 
goid, and buccal, the lower ophthalmic and Vesalian, all come together on the 
inner surface of the intcrnal pterygoid muscle to form the pterygoid plexus. 
This plexus communicates with the cavernous sinus by the Vesalian vein. As 
these veins contain no valves, septic thrombi originating anywhere in the dental, 
alveolar, antral, nasal, or palatine regions may spread backward to the cavernous 
sinus via the Vesalian vein and pterygoid plexus. 


SHOULDER, ARM, FOREARM, AND HAND. 


I prefer to have my students begin a dissection of the upper extremity on 
the fingers and hand. The liability of these parts to become dry, to say nothing 
of the great practical importance of this region, is sufficient apology. Any dis- 
section of the hand without a review of the salient osteological landmarks will 
be, in a measure, a poor dissection, unsatisfactory alike to teacher and student. 
The student should become master of the following points in osteology before 
he begins work on the cadaver : 


OSTEOLOGICAL POINTS ON THE HAND. 


The Carpus and Hand (Iigs 

Name the points on the bones a 
anatomy. 

The carpo-metacarpal articulations. 

The base of the first or thumb metacarpal. 

The base of the second metacarpal, radial side. 

The base of the third metacarpal, radial side. 

The base of the fifth metacarpal, ulnar side. 

The pisiform bone of the carpus. 

The groove in the os trapezium. 

The unciform process of the unciform bone. 

The base of the first thumb phalanx. 

The base of the second thumb phalanx. 

The dorsal bases of index, middle, and ring fingers. 

The dorsal bases of second and third phalanges: 

The palmar bases of second and third phalanges. 

What is the importance of the groove in the os trapesium at the base of the 
thumb? 

It transmits the tendon of the flexor carpi radialis to its insertion into the 
base of the index metacarpal bone. 

What is the importance of the base of the fitth metacarpal? 

On its palmar side is inserted the flexor carpi ulnaris ; on its dorsal the ex- 
tensor carpi ulnaris. These muscles are antagonized by radial and ulnar carpal 
extensors, 

Name the radial and ulnar extensors of the carpus. 

There are two radial extensors of the carpus: the extensor carpi radialis 
longior and brevior, inserted into the bases of the second and third metacarpals 
respectively, on the radial side, The extensor carpi ulnaris is inserted into the 
base of the fifth metacarpal on the ulnar side. 

: the importance of the pisiferm bone and the unciform process of the unciform 
bone on the ulnar side of the carpus, in conjunction with the scaphoid and trapesium 
on the radial side. 

It is these bones that give attachment to the anterior annular ligament of the 
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108 and 109). 
the carpus and hand of importance in practical 
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fascia, called the ligamentum vaginale. In this canal are found the flexor ten- 
dons, invested by a synovial membrane called theca. 


ANTERIOR PART. 


Locate on the cadaver : (1) The clavicle ; (2) the sternum ; (3) sterno-clavicu- 
lar articulation ; (4) acromio-clavicular articulation ; (3) the acromion ; (6) the 
coracoid process; (7) the greater tuberosity of the humerus; (8) the lesser 
tuberosity of the humerus ; (9) the internal condyle ; (10) the external condyl 
(11) the radial head ; (12) the clefts of the fingers; (13) the thenar eminence: 
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(14) the hypothenar eminence; (15) the metacarpo-phalangeal articulation ; 
(16) the phalangeal articulations; (17) the pisiform; (18) the unciform pro- 
cess of the unciform bone, 

Jneisions, (1) From the acromion to the end of the middle finger; (2) from 
the sterno-clavicular articulation to the acromion ; (3) from condyle to condyle ; 
(4 through the metacarpo-phalangeal crease. 

Nor In making these incisions cate must be taken not to cut too deeply, 
in order to avoid doing violence to the cutancous vessels and nerves. Now 
remove the skin very carefully and expose the following cutaneous nerves and 
veins : 

1. The cephalic vein—a continuation of the radial above the elbow. (Fig. 105.) 
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The dasilic vein—a continuation of the ulnar above the elbow. 
The superficial radial vein, on radial side of forearm. 

The superficial median vin, on midfront of forearm. 

The anterior superficial ulnar vein, on ulnar side of forearm. 
The posterior superficial ulnar vein, on posterior part of forearm. 
The deep median vein, a communicating vessel. 

The external jugular vin, seen above the clavicle. 


SN ANVEYN 


Cutaneous Nerves. 


1. The palmar cutancous branch of the ulnar nerve, supplying 1.5 fingers. 
2. The palmar cutancous branch of the median nerve, supplying 3.5 fingers. 
3. The palmar cutancous branch of the radial nerve, to ball of thumb. 





Uinar portion of palmar bures 
—— Radia ‘portion of palmar bursa 


Anterior annular Ugament 


Lumbricalis 


Fic, 107. DIAGRAM OF THE GREAT PALMAR BURSA. 


The cutaneous branch of the musculo-cutancous nerie. 
The internal cutancous nerve on internal part of the forearm, 
The intercosto-humeral nerve on internal part of the arm. 
The cutaneous branch of the circumflex nerve over insertion of deltoid, 
The internal cutancous branch of the musculo-spiral ner 
Directions for Dissecting the Cutancous Vessels and Nerwws.—Consult figures 
105 and 106. Plow through the upper fat-bearing strata of the superficial fascia 
with the forceps—never with the scalpel. You will find all the vessels and 
nerves in the deep layer of the superficial fascia. Divide the fascia in the direction 
of the vessels and nerves. 
The radial veins converge to form the cephalic vein above the elbow, 
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‘The cutancous branch of the musculo-cutaneous nerve supplies the skin over 
the insertion of the biceps; inasmuch as the supinator longus is also a flexor of 
the forearm, and receives a part of its nerve-supply from the musculo-cutaneous 
nerve, the skin over the insertion of this muscle is also supplied by the same 
nerve. See Hilton's law in the introductory chapter. 





Fic, 109.—Tie Lar Haso. (Palmar surface) 


Deer Fascia or THe Hann, 


The deep fascia—fascia profunda—lics immediately under the superficial 
sci, being in intimate trabecular relation with the deep layer of the superficial 
_ In the palm of the hand it is very dense and heavy ; over the thenar and 

ar emincnices it is very thin. 
fascia takes the following special names : 
jor annular tigament—in front of wrist. 
in palm of the hand, 
n flexor side of the digits. 
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i ater and éxternal intermuscular faseia. 
annular ligament. 


é The dorsal fascia of the hand. 
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(—in which find the following : 
2 and palmaris brevis must 
aths 





Dissection of 

t. The ¢ 
The flexor tendons and thei 
The digital nerves and : 
The superficial palmar arch and its branches on flexor tendonsy 
The thecal culs-de-sac, synovial in the ligamenta vaginalis 





and vincula, 





veins, 
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centre of the dense digawente vaginales and ee eae come down on © 
flexor tendons. Notice that the tendon of the flexor profundus sigton Hee 
through a slit in the tendon of the exer sublimis digitorum, (Fig. ane ee 


former is inserted into the base of the third, parte pf 

the second phalanx. Now gently separate these tendons and be on 
the visceral layer of synovial membrane on the tendons, and (2) the ¥incula— 
delicate tendinous cords. 





Fic. 112.—Tue Dreree Musches OF THE PALM oF THR Hann 


r sheaths you have just cut through are li 
synovial vaginal membrane called the theca. In the thumband litte & 
synovial cavitics communicate with the ulnar and radial: 

annular 


Infection in the thumb and little 
annular ligament, while in the other 
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and palmar fascia, and is inserted into the skin of the hypothenar eminence. It 
is a corrugator of the integument. 

The anterior annular ligament (Fig. 111) has passing under it the follow- 
ing structures : 

1. The median nerve and its nutrient artery—arteria comes nervi mediani. 

2. The flexor sublimis digitorum—musculus perforatus. 

3. The flexor profundus digitorum—musculus perforans. 

4. The flexor longus pollicis—between the heads of the flexor brevis. 

To the inner side of the anterior annular ligament, and intimately related 
thereto, you will find the flexor carpi ulnaris ; to the outer side, the flexor 
carpi radialis. Inserted into the anterior annular ligament, and passing in 
front of the same, is the palmaris longus muscle. (Fig. 110.) To the ulnar 
side is the ulnar, and to the radial side is the radial, artery. (Fig. 117.) 
This anterior annular ligament is a specialized part of the deep fascia. It is 
attached internally to the pisiform bone and unciform process of the unciform 
bone; externally, to the scaphoid tuberosity and os trapezium. (Fig. 109.) 
Cut through the annular ligament; pull the sides forcibly apart as far as pos- 
sible. There are two portions of the palmar bursa : (1) The radial, correspond- 
ing to the flexor longus hallucis ; (2) the ulnar, corresponding to the flexor 
sublimis digitorum and flexor profundus digitorum. (Fig. 107.) 

To Dissect the Median Nerve in the Hand (Fig. 111).—You will now see the 
median nerve, as large as a lead-pencil, lying on the ficxor sublimis digitorum. 
This nerve is involved in the synovial membrane, and it will require the aid of 
the forceps to liberate the same, Place your left index finger under the nerve, 
carefully lifting the same upward ; now begin to trace out the following branches 
(Fig. 111): (1) To the thumb ; (2) to the index finger, the middle finger, and 
radial side of the ring finger ; (3) a communicating branch to the ulnar nerve. 
You will see these branches given off from an enlargement. Trace the branches 
downward and observe them passing behind the superficial palmar arch. (Figs. 
Trt and 113.) 

The branches of the median nerve, after passing behind the superficial palmar 
arch, accompany arterial branches of the superficial and deep palmar arches to 
the fingers. (Fig. 111.) These arteries and nerves are called digital branches. 
Note that at the superficial palmar arch the nerves lie behind, but in the fingers 
the nerves lie in front of, the arterie: Trace these digital arteries and nerves 
to the ends of the finger, and see the distal digital anastomotic arterial arch. 
(Fig. 113.) 

The Ulnar Nerve in the Hand.—l'ind the ulnar nerve crossing the annular 
ligament (not under it). It lies to the ulnar side of the ulnar artery, and some- 
what deeper, it down and find it dividing into two branches: (1) The 
superficial palmar ; (2) the deep palmar, The former gives off branches to the 
skin, to the palmaris brevis muscle, and digital branches which accompany 
arteries to the little finger and one-half of the ring finger. Trace these branches 
to the finger end and observe the distal digital anastomotic nerve loop. (Fig. 
111) The deep palmar branch of the ulnar nerve accompanies the deep arch, 
and will be described in its proper place on page 164. 

The musculi lumbricales (Hig. 112) are four in number. Cut the tendons 
of the flexor sublimis as shown in figure 112. These muscles arise from the 
tendons of the flexor profundus digitoram muscle. race them on the thumb 
side, to the extensor communis digitorum, where they are inserted. The ulnar 
two interossei muscles are supplied by the ulnar, the radial two by the median, 
nerve. 

The thenar muscles, or muscles of the thumb (ligs. 109 and 114): 

1. The abductor pollicis, abducts first phalans. 
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The adductor pollicis is the remaining muscle. _It arises from the mctacarpal 
bone of the middle finger, the lower two-thirds. It is inserted into the base of 
the first thumb phalanx on the inner side. (Fig. 114.) 

Nerve-supply.—The median nerve supplics the abductor pollicis, the opponens, 
and the outer head of the flexor brevis pollicis. The ulnar nerve, by its deep 
palmar branch, will supply all the remaining muscles of the hand, all the inter- 
ossci muscles, the two ulnar lumbricals, the little finger group of small muscles, 
the adductor pollicis, and the inner head of the flexor brevis pollicis. Now 
trace out and review the branches of the median nerve to the thumb. 

The hypothenar muscles, or muscles of the little finger (lig. 114) : 

1, The abductor minimi digiti abducts the little finger. 

2. The flexor brevis minimi digiti bends the first phalanx. 

3. The opponens minimi digiti bends the metacarpal. 














Fig, 113. —THe Paratar INTFROSSEL 


The abductor minimi digiti arises from the pisiform bone. (Fig. 109.) It is 
inserted into the base of the first phalanx of the little finger. (Fig. 109.) Cut 
and turn aside, and expose the two remaining muscles—the flexor brevis minimi 
digiti and the opponens minimi digiti. 

“+ Note, as you turn this muscle aside, the abductor minimi digitithe deep 
palmar nerve—going to join the deep palmar arterial arch from the radial artery 
(F 116), whose course it will now follow. 

The fleror brevis minimi digiti arises from the unciform process of the unci- 
form bone and annular ligament. It is inserted into the base of the first phalanx 
of the little finger. (Fig. 109.) 

The opponens mininé digiti arises from the unciform process of the unciform 
bone and annular ligament. It is inserted into the whole length of the meta- 
carpal bone of the little finger. Trace branches from the deep palmar branch of 
the ulnar nerve to this group of muscles. (Fig. 111.) 
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The adductor pollicis is the remaining muscle, It arises from the metacarpal 
bone of the middle finger, the lower two-thirds. It is inserted into the base of 
the first thumb phalanx on the inner side. (Fig. 114.) 

Nerve-supply —The median nerve supplies the abductor pollicis, the opponens, 
and the outer head of the flexor brevis pollicis, The ulnar nerve, by its deep 
palmar branch, will supply all the remaining muscles of the hand, all the inter- 
ossei muscles, the two ulnar lumbricals, the little finger group of small muscles. 
the adductor pollicis, and the inner head of the flexor brevis pollicis. Now 
trace out and review the branches of the median nerve to the thumb. 

The hypothenar muscles, or muscles of the little finger (Fig. 114): 

. The abductor minimi digiti abducts the little finger. 
2. The flexor brevis minimi digiti bends the first phalanx. 
3. The opponens minimi digiti bends the metacarpal. 
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The abductor minimi digiti arises from the pisiform bone. (Fig. 109.) It is 
inserted into the base of the first phalanx of the little finger. (Fig. 109.) Cut 
and turn aside, and expose the two remaining muscles—the flexor brevis minimi 
digiti and the opponens minimi digiti 
“+ Note, as you turn this muscle aside, the abductor minimi digiti—the deep 
palmar nerve—yoing to join the deep palmar arterial arch from the radial artery 
(Fig. 116), whose course it will now follow, 

The flexor brevis minimi digiti arises from the unciform process of the unci- 
form bone and annular ligament. It is inserted into the base of the first phalanx 
of the little finger. (Fig. 109.) 

The opponens minimi digité arises from the unciform process of the unciform 
bone and annular ligament. It is inserted into the whole length of the meta- 
carpal bone of the little finger. ‘Trace branches from the deep palmar branch of 
the ulnar nerve to this group of muscles. (Fig. 111.) 
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The median basilic vein lies on the brachial artery, which latter would be 
endangered were this vein selected. 

Suppose you employ the median basilic vein in venescetion, and accidentally cut 
the brachial artery, and your patient dics from hemorrhage: In this case what 
ground for action for damages would relatives of deceased have that you could not 
possibly circumvent ? 

The ground of want of ordinary care. The cephalic vein would have 
answered the venesection purpose, and its employment would not have endan- 
gered your patient's life. Under the law, a physician must possess ordinary skill 
and exercise ordinary care. 

Can you say anything regarding any cutaneous nerves liable to be injured in 
phlebotomy of the median cephalic and median basilic veins ? 

The internal cutaneous nerve crosses the median basilic vein ; the musculo- 
cutaneous nerve terminal crosses the median cephalic—either may be injured. 

Name the great nerve-trunks that supply the skin of the hand with sensation. 

The median gives palmar and digital branches to 3.5 fingers, radial side. 

The ulnar gives palmar and digital branches to 1.5 fingers, front and back. 

The musculo-spiral, radial nerve, supplies 3.5 fingers dorsally. 

Have the median, ulnar, and musculo-spiral nerves any articular distribution in 
the joints of the hand ? 

‘Yes ; they supply joints between the phalanges—the metacarpo-phalangeal, 
the carpo-metacarpal, the intermetacarpal, the mcdio-carpal, and the radio-carpal. 

Is there any systematic distribution of articular nerves ? 

Yes ; a nerve-trunk that supplics a muscle that moves a joint supplies the 
joint as well. The inferior radio-ulnar joint is pronated by the pronator quad- 
ratus, and supinated by the supinator longus. To determine the nerve-supply to 
this joint, you ascertain the nerve-supply to the muscles that move the joint. In 
this particular case the median and musculo-spiral nerve-trunks supply the 
pronator quadratus and supinator longus muscles respectively ; these same nerves 
supply the joint. 

Give attachments of the anterior annular ligament and tell what structures pass 
under the same. 

This ligament is a specialized part of the deep fascia. It is attached exter- 
nally to the scaphoid bone and os trapezium ; internally to the pisiform bone and 
the unciform process of the unciform bone. Under this ligament pass the 
median nerve, with its median artery, the flexor longus pollicis, the flexor pro- 
fundus digitorum, and the flexor sublimis digitorum. 

Name, locate, and give importance of three surgical arcas of the finge 

(1) The central, in which are found the tendons of the flexors in their synovial 
sheath, called theca, (2) On cach side of this tendinous area is a neuro-vasal area, 
in which are found the digital arteries and nerves that supply the fingers with 
blood and sensation respectively. 

Why is infection of the little finger or thunb more dangerous than infection of 
the fingers between these two catremes, 

The vaginal thecal sheaths of synovial membrane of these extremes are in 
communication with the great palmar bursix under the anterior annular ligament. 

Give the symptoms in paralysis of the ulnar nerve. 

There would be loss of sensation and motion in those parts to which this 
nerve is distributed, as follows 1) Loss of sensation in the skin of the little 
finger and the ulnar half of the ring finger and in the corresponding articulations ; 
(2) loss of motion in the flexor carpi ulnaris and in half of the flexor profundus 
digitorum muscles ; (3) loss of motion in all the interossei muscles and in the 
two lumbricals on the ulnar side of the hand ; (4) loss of motion in the flexor brevis 
minimi digiti, in the abductor minimi diziti, and in the opponens minimi digiti; 
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The neck of the radius located above the bicipital tuberosity. 

The oblique line of the radius—a very important structure. 

The styloid process, with base and apex for ligament and muscle. 

The sigmoid cavity, for articulation with the head of the ulna. 

The semilunar and scaphoid articular surfaces. 

The nutrient foramen, directed upward according to rule. 

The interosscous border, for the interosseous membrane. 

The anterior surface, occupied by deep flexor muscles. 

The posterior surface, occupied by deep extensor muscles. 

The outer surface, occupied by muscles. 

Describe the anterior surface of the radius. 

The oblique line of the radius extends from the bicipital tuberosity to the 
insertion of the pronator radii teres on the outer border of the bone. (Fig. 124.) 
This line may be viewed as consisting of three lips: (1) An upper one, into which 
the supinator brevis is inserted ; (2) middle one, from which the radial head 
of the flexor sublimis digitorum muscle takes its origin ; (3) an inferior one, from 
which the flexor longus pollicis takes its origin. This surface gives origin 
below the oblique line to the flexor longus pollicis and insertion to the pronator 
quadratus. 

What can you say of the external surface of the radius ? 

Its upper one-half is occupied by the supinator brevis and pronator radii teres ; 
its lower one-half is overlapped by the radial extensors of the carpus, and crossed 
by the extensor ossis metacarpi pollicis and extensor brevis pollicis ; this latter 
muscle is also called extensor primi internodii pollicis. 

What can you say of the posterior surface of the radius ? 

Its upper one-third gives origin to‘the radial part of the extensor ossis meta- 
carpi pollicis and the extensor primi internodii pollicis; the part of the bone 
below this is covered by the tendons of the two preceding muscles. 

The Ulna. (Fig. 124.) 

Name the important bony parts of the ulna and g 
tical anatomy. 

The olecranon process, for the insertion of the triceps muscle. 

The coronoid process, for the insertion of brach anticus muscle. 

The greater sigmoid fossa, for articulation with the humerus. 

The lesser sigmoid fossa, for articulation with the radiu 

The oblique line, for attachment of the supinator brevis muscle. 

he interosseous ridge, for attachment of the interosseous membrane, 
The styloid process (apex), for internal lateral ligament of wrist. 
The head articulates with the ulnar sigmoid cavity of the radius. 
The base of the styloid process, for the insertion of the supinator longus. 
he anterior surface of the ulna is for muscular origin. 
The inner surface of the ulna is for muscular origin. 
he posterior surface of the ulna is for muscular origin. 

plein the anterior surface of the ulna. 
te ae the nutrient foramen, which, according to the tule, is directed toward 
isdraee It gives origin to the flexor profundus digitorum and pronator 
por Bos: muscles. This surface is limited by the anterior border, the interos- 

Whe ret and an oblique line. 
= can you sey of the internal surface of the ulna ? 
rrupied by the flexor profundus digitorum in its upper three-fourths ; 
* this surface of the ulna is subcutancous. 
L of the posterior surface of the ulna? 
¥fficult part of the bone, but must be mastered before you 
‘hment of certain muscles. This surface is subdivided by 
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They may become filled with provisiohal callus and bone, when a stiff joint 
will be the result. 

Hovw is th: posterior surface of the humerus occupied ? 

By the long humeral head of the triceps above the musculo-spiral groove 
by the short humeral head below the groove ; by the musculo-spiral groove, in 
which are the musculo-spiral nerve and superior profunda artery. 

How is the outer lip of the bicipital groove occupied ? 

By the tendinous insertion of the pectoralis major muscle. 

How are the outer and inner surfaces of the humerus occupied ? 

They are occupied by*the pectoralis major, deltoid, and brachialis anticu 
on the outer; the teres major, latissimus dorsi, coraco-brachialis, and brac 
anticus on the inner surface. 

How is the external condylar ridge occupied ? 

By the supinator longus and the extensor carpi radialis longior ; the former 
occupies the upper two-thirds, the latter the lower one-third of the ridge. 

Name all the muscles attached to the middle one-third of the humerus whose 
action would tend to displace the fragments in case of fracture in this locality. 

The long and short humeral heads of the triceps, the deltoid, the coraco- 
brachialis, the brachialis anticus muscles. 

What might be the most serious complication of a fracture in the middle one- 
third of the humerus ? 

Compression and paralysis of the musculo-spiral nerve, in which there would 

2 inability to extend the carpus and digits and to supinate the radius. 

What is the direction taken by the nutrient foramen of the humerus ? 

It conforms to the rule governing the dircction of these foramina in the long 
bones of the extremities : to the elbow and from the knee being the rule. 

How many muscles and ligaments are attached to the humerus ? 

There are twenty-five muscles and eight ligaments attached. 

In this region you will find the following arrangement of— 











Muscles Physiologically Grouped. 


Carpal Flexors. Flexor carpi radialis, 
Flexor carpi ulnari 
Palmaris longu: 
Digital Flexors. Flexor sublimis digitorum. 
Flexor profundus digitorum. 
Flexor longus pollicis. 
Radial Pronators.  Pronator radii teres. 
Pronator radii quadratus. 
Forearm Flexors. Flexor biceps cubiti. 
Flexor cubiti brachialis antic 
Flexor brachio-radialis. 
Nerves, Median nerve and its branches. 
Ulnar nerve and its branches. 
Musculo-cutaneous nerve and its branches. 
Arteries and Veins, Radial artery and the deep palmar arch, 
Ulnar artery and the superficial palmar arch, 
Common interosseous artery and vein. 
Anterior interosscous artery and vein. 
Posterior interosseous artery and vein. 
“ical Areas. The cubital fossa and its contents. 
The radial groove and its contents. 
The ulnar groove and its contents. 
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_ ‘te Roof, formed by skin and fascie—superficial and deep. 
2. Floor, formed by flexor longus pollicis and pronator seta 
3. Outer border, formed by supinator longus or brachio-radialis muscle. 
* Inner border, formed by the flexor carpi radialis and pronator radii teres, 
tea ea consisting of the radial artery and its vena: comites. 
ulnar groove has these geometrical parts = 

1. Roof, formed by the skin: oo fascia, superficial and deep. 

2. Floor, formed by the flexor profundus digitorum muscle. 
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Fig. 458 —THe Bexp or tax Exsow worn rH 
(From « dissection by Dr. Alder Sith in the Miaseum of 






3. Outer border, formed by the flexor sublimis digitorum muscle. 
4. Juner border, formed by the flexor carpi ulnaris muscle, 
5. Contents, which are: ulnar artery, venie comites, and ulnar nerve, 
iow (Fig. 11 The Radial Artery,—Cut through the roof of the 
Then, with your scissors and forceps or director, follow the artery up 
furcation of the brachial ar Observe the numerous small muscular 
are given off by this artery both to muscles and skin. 
—Cut through the roof of its groove and follow it up as 
thout cutting into the flexer sublimis digitoram muscle. Note 
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Seaver ulnar nerve on its inner or ulnar side. Find also where this 
ives off its dorsal ulnarcutancous branch, to be distributed to the dorsum 
of th the little finger and half of the ring finger, 

The Cubital Fossa.—Figure 118 shows the superficial dissection of this area 
you have already made. Now cut the bicipital fascia with scissors, and develop. 
the brachial artery and its branches, and make your dissection look like fire 
ttg. Note (1) the brachial artery ; (2) to the inner side of thisartery the median 
nerve; (3) to the outer side of the artery the tendon of the biceps muscle; 
(4) to the outer side of the tendon of the biceps, sec the musculo-spiral nerve, 
deeply located between the brachialis anticus muscle and the supinator longus 
muscle, dividing into the radial and posterior interosseous nerves. Find also 
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the muscular branches to the pronator radii teres and supinator longus muschk—=4 
from the median and musculo-spiral nerves respectively 

Carefully remove the deep fascia from the muscles and your dissection of e=#° 
cubital fossa will look like figure 120. You will now find each tendon individuall = 
as in figure 20. near the annular ligament; trace it up to the muscular maa 
from which it comes; then refer to the figure for the name of the strietime: 
Caution : As you thus in cleaning the muscles one by one remove the deep fastal 
from the muscles, do not destroy the superficial vessels and nerves —diviiesam 
the connective tissue 

For convenience of dissection develop the muscles of first group] 

1. Pronator radii teres ; origin, inner condyle and coronoid processy 
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2, Palmaris lougns ; origin, inner condyle by the common tendon. 

3. Flexor carpi radialis; origin, inner condyle by the common tendon, 

4. Flexor carpi wlnaris; origin, inoer condyle and olecranon, ‘The flexor carpi 
ulnaris has two heads, with the ulnar nerve between them. This muscle also 


See Weep 
‘Braciiaiis autious 
Promator radii teres ‘Brachio-eadiaue 


Flexor onrpl rediatis 


Palmaria tongue 


Floxor osrpl ulnarie 


Flexor longus pollicis 
Yiesor sublists digitorum 





Pic. 120. —Vaowr or rie Foxesns: Pinsr Layne Ov Musciss. 


boundaries for the ulnar groove. Notice carefully the extensive 
Hexor carpi ulnaris muscle into (1) the pisiform bone, (2) the 
f) the anterior annular ligament, (4) the base of the fifth meta- 
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flexor carpi radialis muscle (Fig. 120) is seldom properly dissected by 
fent to its specific insertion. Trace its tendon through two canals, and to 
nes for insertion ; one canal is on the outer side of the annular 
‘her is in the bone at the base of the thumb—the os trapezium. The 
je is inserted into the bases of the second and third metacarpals. 
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1. Lower portion of biceps. 2, Bicipital fascia. of inserton ino radius, 444. Bache 
antices. §. Internal bead of tricepa 6, l 7. Flexor carpi radialia. 5. Jum 
maris longus. 9. [ts termination in palmar ligament, t0. Flexor carpi olnatis, #1. te attachmens™ 





to pisiform hone, 12. Supinatoe longus 13. Its attachment to styloid process of eadius ay 14s 
Tis tendon of insertion Into base of first mesecargal Love. 18. Tendon of exten 

F 20, 20. Tendons of this muscle 
22. Attachment of tendons of Gexaa— 
wricales, 24. Abuetor poltiele— 
oognt pollicis, 27. Flexer Eeerie® 








The palmaris longus muscle is properly a tensor of the palmar fasem “The: 
muscle is inserted into the annular fi and also into the palmar fascia, If 
t. It is a decid arpus. 
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‘The tadii teres muscle must first be separated from the flexor carpi 
ialis, by dividing the connective tissue with scissors and forceps. Next pull 


brachio-radialis outward, and expose the insertion of the pronator radii teres: 
) the middle third of the outer surface of the radial shaft. Now trace the 


Rxleuner aarpt radliaile eomier 


Supinwior Seevie 


Flexor sctiiuia digitorum 


Mreahionractatia 
Flexor longs polliets 


Raveneee cole melacseps palliele 


Brveceer brevis pelliete 





Fie. t22.—Front of tHe Foreaku: Srcoxp Lavex oe Mouscuss, 


liam nerve down, and sve it pass between the two heads of the pronator radii 
tO each the under surface of the flexor sublimis digitorum, (Fig, 119.) 
he ulnar artery’s course (Fig. 117) to reach its groove as described on 

© Cut the origins at the internal condyle, of the pronator nutif teres, 





| 


the above muscles well aside. You will see the radial artery lying on its outer 
part; the ulnar artery and median nerve above, passing behind the arch connect~ 
ing the two heads of the flexor sublimis digitorum muscle, This muscle has three 
heads: (1) A condylar, arising from the inner condyle of the humerus; (2) a 





180 PRACTICAL ANATOMY. 








Flexor profundus digitorum 
~ Fwsxor longue poniete 


Broonio-radiatie 


‘Feeantor avaaratus : | xtoneor caste metacerpl pollicis: 


Fiexer carps winaris 
ps Extensor brevis pelliels 
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coronoid, from the coroneid process of the ulna; (3) a radial ty 
oblique line of the radius. (Fig. 124.) Cut the radial origin) 
muscle toward the ulna, without injury to the radial artery, and see 
median nerve, on the under cc of the muscle; (2) the Gi 
brachialis anticus musele into the base of the coronoid process off 
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the origin of jthe flexor longus pollicis muscle; {(@) the origia of the flexor pro- 
fandus: tnd gta ledges anterior interosseous artery and nerve on See 
ut lying deeply between two muscles—the flexor profiund 
Geterececnd Gs heee once tinea tt ee 
The Median Nerve and its Branches.—Take the nerve up, and you can 
easily trace muscular branches with the forceps to all pranetea ‘on the front 


é flexor profundus 
half of the flexor 
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the above muscles well aside. You will see the radial artery lying on its outer 
part; the ulnar artery and median nerve above, passing behind the arch connect 
ing the two heads of the flexor sublimis digitorum muscle, This muscle has three 
heads: (1) A condylar, arising from the inner condyle of the humerus ; (2)a 
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The Pronator Quadratus.—Obscrve the anterior interosseous nerve termi 
ating in this muscle. Detach the muscle from its ulnar origin, tum the same aside, 
and see the anterior interosseous artery piercing the membrane and gaining the 
posterior surface ; also see the anastomosis between a branch of this artery and 


the anterior carpal: 
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The Flexor Longus Pollicis (iy. 124).—Notice and demonstrate on your 
dissection that the origin of this muscle is limited above by the tuberosity and 
oblique line of the radius; that the lower part of the same is limited by the 
pronator quadratus, the inner by the interosseous membrane. Trace this muscle 
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under the anterior annular ligament, and between the two heads of the flexor brevis 
pollicis, to the base of the distal phalanx of the thumb, where it is tendinously 
inserted. 

You are to study the radial oblique line, and let your dissections show 


the following points : 
1. It terminates above in the bicipital tuberosity, and into this tuberosity is 


inserted the tendon of the biceps muscle. 

2. It terminates below in a round depression, and into this is inserted the 
pronator radii teres muscle. (Fig. 128.) 

3. It has three lips: an outer, into which is inserted the supinator brevis 
muscle ; a middle lip, that gi origin to the radial head of the flexor sublimis 
digitorum, and location to the nutrient foramen of the radius; an inner lip, that 
gives origin to the flexor longus pollicis. (Fig. 124.) 














Tne Forearm FLexors. 


In the order of their strength they are as follows : 

1. The musculus biceps cubiti or biceps muse 

2. The musculus brachio-radialis or supinator longus mus¢le 

3. The musculus brachialis anticus—very broad and fleshy, 

Dissect and study the biceps with reference to : 

1. Its origin by a coracoid or short, and a scapular or long head. 

2. Its insertion by a tendon and by an aponcurosis. 

3. Its fusiform belly and the rule for the nerve-supply of muscles. 

4. Its inferior, external, and internal relations. 

5. Its synergists and antagonists, and nerve-supply. 

6. Its limiting intermuscular fascia. 

7. Its fibrous arch and the rule for fibrous arches. 

‘The biceps (Fig. 126) you have found inserted aponeurotically, by the bicip- 
ital or semilunar fascia, into the deep fascia, over the pronator radii teres muscle. 
It is tendinously inserted into the bicipital tuberosity of the radius. It ari: 
by two heads, called long and short. The long head arises from the bicipital 
tubercle, above the glenoid cavity of the scapula; it passes under the transverse 
humeral ligament of the shoulder, between the greater and lesser tuberosities of 
the humerus, in the bicipital groove. The short head you will find arising from 
the apex of the coracoid process of the scapula, with the coraco-brachial muscle. 
These two heads of the biceps are connected by a fibrous arch. See rule for 
fibrous arches in the introductory chapter. The biceps muscle rests on the brachi- 
alis anticus muscle. Under the biceps muscle you will find the musculo-cuta- 
neous nerve which supplies it and also the brachialis anticus, coraco-brachial, 
and supinator longus muscles. Externally are the deltoid and triceps and 
pectoralis major, Internally are the triceps, the latissimus dorsi, teres major, and 
coraco-brachial muscles. Lift the biceps from its bed, pull the same outward, 
and you will expose the brachialis anticus muscle below. In the groove, between 
the triceps and the inner part of the biceps, are to be found the large branches of 
the brachial plexus and the brachial artery and its vena comites. 

The brachio-radialis or supinator longus muscle (Fig. 128) arises from the 
upper two-thirds of the outer condylar ridge of the humerus. (Fig. 129.) 
inserted into the base of the radial styloid process. It has the double function of 
flexion and supination. Trace to it nerves from the flexor trunk, the musculo- 
Cutaneous, and from the extensor trunk, the musculo-spiral. 

The brachialis anticus (Fig. 127) arises from the outer and inner surfaces of 

*merus, limited above by the insertion of the deltoid and coraco-brachial 
(Fig. 129.) Its insertion you have already seen into the coracoid pro- 
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cess of the ulna. Its nerve-supply comes from the musculo-cutaneous. This 
muscle and the preceding one act synergistically with the biceps as flexors of 
the forearm ; they are all three antagonized by the triceps. 

The middle one-third of the humerus (Fig. 129) shows the following muscles 
exerting traction : (1) The brachialis anticus ; (2) the deltoid; (3) the coraco- 
brachial ; (4) the upper and lower humeral heads of the triceps, on the posterior 
surface. 

The capsule of the elbow may now be studied. Remove the insertions of 
the biceps and brachialis anticus, and expose and cut through the anterior liga- 
ment of the elbow-joint. 








THE ANTERIOR REGION OF THE SHOULDER. 


Dissection of this region must be preceded by a review of its osteology. 
Remember, the surgical importance of the shoulder-joint is second to none. 

The Scapula. 

Locate, classify, and describe geometrically this bone. 

It is located on the upper, posterior, and outer aspect of the thorax, limited 
above by the second and below by the seventh rib. It is a flat bone. It hasa 
dorsal, or posterior, and a ventral, or anterior, surface. It has superior, axillary, 
and vertebral borders ; an anterior, a posterior superior, and a posterior inferior 
angle. It has a spine, a coracoid, and an acromion proce: 

Give the importance of the following parts of the scapula in practical anatomy: 

The anterior angle, or head, articulates with the humerus. 

The anatomical neck gives attachment to the capsular ligament. 

The surgical neck is often the seat of fracture. 

The spine divides the dorsum into supra- and infraspinous fossa, 

The posterior inferior angle is crossed by the latissimus dorsi muscle. 

‘The supraspinous fossa is occupied by the supraspinatus muscle. 

The infraspinous fossa is occupied by the infraspinous muscle. 

The subscapular fossa is occupied by the subscapularis muscle. 

The superior border has the suprascapular foramen and omo-hyoid muscle. 

The suprascapular foramen transmits the suprascapular nerve. 

The coracoid proc s attachment to three muscles and three ligaments. 

The acromion process gives attachment to the trapezius and deltoid. 

The scapular notch transmits the infraspinous vessels and nerve. 

‘The scapular angle is the deepest part of the subscapular fossa. 

Name the museles and ligaments you are expected to find attached to the cora- 
coid process of the scapula, 

The short head of the biceps, the coraco-brachialis, and the pectoralis minor 
muscles ; the coraco-acromial, conoid, and trapezoid ligaments 

The supra- and intraglenoid tubercles are where situated and how occupied? 

They i ately above and below the glenoid cavity of the scapular 
head respectively : the supraglenoid tubercle gives origin to the long head of the 
biceps ; the infraglenoid to the long head of the triceps muscle, 

What can vou say specifically about the origins of the three muscles from the 
three scapular fossa? 

The whole of the fossa in each case does not give origin to the muscle, only 
the outer two-thirds thereof. The one-third next the shoulder is occupied by 
fatty connective tissue, vessels, and nerves. 
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Name the muscles attached to the middle lip of the axillary border of the 
scapula, 

The triceps, teres minor, and teres major. The rule governing the relation 
of anatomical minors to majors is: minors occupy a high, majors a low, level. 

Name the bony points of the scapula trawrsed by a fracture of the so-called 
surgical neck of the scapula, and the important structures endangered by such a 

fracture. 

The suprascapular notch, in which is the suprascapular nerve, and above 
which are the suprascapular vessels ; the scapular notch, in which are found the 
vessels and nerves for the infraspinatus muscle ; the scapular angle, in which are 
the vessels and nerves for the subscapularis muscle, 

How is the anterior lip of the vertebral border of the scapula occupied ? 

By the subscapularis and serratus magnus muscles. The latter muscle de- 
presses the shoulder-girdle, being antagonistic to the trapezius and levator anguli 
scapula muscles. 

Name the muscles inserted into the middle lip of the vertebral border of the 
scapula. 

The levator anguli scapula, rhomboideus minor, rhomboideus major. Notice 
here the high origin of the minor, and note the rule previously mentioned 
governing the rclation of anatomical majors and minors. 

How are the three lips of the spine of the scapula occupied ? 

The superior by the insertion of a part of the trapezius ; the inferior by origin 
of part of the deltoid; the middle is subcutaneous, and is also called the crest. 

The Clavicle. 

Name parts of this bone of importance in practical anatomy, 

The sternal end, articulating with the manubrium. 

The acromial end, articulating with the acromion. 

The anterior surface of the inner two-thirds of the bone. 

The superior surface of the outer one-third of the bone. 

The inferior surface of the bone. 

What is the importance of the superior surface of the outer one-third of the 
clavicle ? 

The attachment of the trapezius muscle posteriorly, and the deltoid anteriorly. 

What is the importance of the anterior surface of the inner two-thirds of the 
clavicle ? 

The origin of the pectoralis major and the sterno-cleido-mastoid muscles. 

What can you say of the posterior surface of the clavicle? 

It forms an arch over the brachial plexus and subclavian artery and vein. 

Tell what you expect to find on the inferior surface of the clavicle. 

The subclavius muscle, in a groove in the middle one-third ; the origins of 
the sterno-hyoid and sterno-thyroid muscles, and the impress for the rhomboid 
or costo-clavicular ligament ; the oblique line*for the trapezoid ligament and a 
small tuberosity for the conoid ligament. 

1. Intermuscular groove between the pectoralis major and deltoid. 

2. The pectoralis major muscle and pectoral fascia. 

3. Suprasternal and supraclavicular nerves. 

4. The cephalic vein and descending branch of acromio-thoracic artery’. 

- §. The pectoral and deltoid origins on the clavicle. 
6. The perforating branches of the internal mammary artery. 
7. The axillary space geometrically. 
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2 Tue Axintary Srace. 


1. 4 Base —Skin, superficial, and deep fascia, called axillary, 
= An ay tere by clavicle, res rib, and scapula. 
<interioy Border—Pectorales major and minor, and cla 
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‘The vein (Fig. 105) is the guide to the groove. _ 
‘The vein opens into the subclavian. — 
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is the deep fascia covering the muscle of the same 
mame. It is continuous with the pectoral in front, the infraspinous behind, and 
the axillary below, 

The Deltoid Muscle.—Detach this muscle from the clavicle (Fig. 131) and 
“acromion process of the scapula, Turn the muscle outward, Follow the muscle 
its insertion into the deltoid ridge, on the outer surface of the humerus, 
-) Cut this insertion and turn the muscle farther back, so as to expose 

In Of the pectoralis major. 

e lis Major.—Remove the fascia with a sharp scalpel. Place 
Fight angle to the body; notice that the deep fascia you are now 
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‘ "al Tie Axitra, on Axincany Space. 
~The axilla, or axillary space, is of interest anatomically: because j 
surgical eee. are performed here, Armpit and axilla are not 5; 
terms. ¢ physician places a clinical thermometer in the pi 
axilla. The axillary lymphatic glands become secondarily enlarged in 
infection, and may require extirpation. The head of the humerus may t 
dislocated into the axilla and require reduction. Pus may form in the neck : 
alee way to the axilla and make its liberation incuntbent. ae es : 
axillary artery makes its ligation a necessity, Amputation at the shoulderjoint 
is sometimes done, 

The apex of the axilla or inlet has bony boundaries: (1) Tike outer surface 

the first rib; (2) the clavicle ; (3) the superior costa or superior border of te seapula, 
Tr is by the apex that this space communicates with the thorax and neck, 
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The anterior boundary is formed by the skin, fascie, pectorales major and 
minor muscles, and clavi-pectoral fascia, This boundary is very well defined, 

The posterior boundary is formed by thesubscapularis, the teres major, and. 
latissimus dorsi muscles, 
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‘The inner boundary is formed by six or cight ribs, their intercostal museles: 

and fascise, and six serrations of the serratus magnus muscle. (Fig. 132.) 7 
les are three in number, and the surgical importance of cach is 

in these angles are found some structure or structures to be avoided, or reached 

in surgical operations, (1) The anterier thoracic angle contains the long thoracic 

artery; (2) the posterior thoracte angle contains the subscapular artery and the 

external phrenic nerve; (3) the outer or Auwmeral angle contains the axillary 

artery and nearly all the important branches of the brachial plexus. 

The Axillary Contents.—On removing the anterior wall of the axilla, as 
you may now complete doing, by cutting the pectoralis minor at its insertion, and. 
turning the same back, with its attached clavi-pectoral fascia, you will see ( a 
mass of axillary connective tissue containing some fat and blood-vessels, the alar 
thoracic vessels, and axillary lymphatic glands. In health these glands are not 
larger than a small pea, andare bluish in color. When diseased, as is frequently 
the case in dissecting-room material, they are often very large; they may be as 
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large as a hazelnut, or even larger. Each student should visit every table in the 
room, when this arca is being dissected, to inspect the condition of these glands. 

To clean out the axilla means, in surgery, to remove the diseased axillary 
glands. This operation is attended by slight hemorrhage. The vessels that 
should bleed are the alar thoracics. These supply the ds and fat in this 
space. The term unavoidable hemorrhage would be an excellent expression by 
which to designate the bleeding incident to the removal of these glands, if this 
expression were not already the stereotyped property of obstetric nomenclature. 

Systematic Examination of the Walls and Contents of the Axillary Space. 
—1. Examine the inner wail and find: (1) The outer surface of the six upper 
ribs. (2) The serrations of the serratus magnus muscle, (Fig. 135.) (3) Coming 
through two or three intercostal spaces—the second, third, fourth,—some cuita- 
neous nerves will be see These nerves cross the space and seem to become lost 
in the mass of fat you have just examined. These nerves are the posterior lateral 
cutaneous branches of the intercostal nerves, Now trace them out as follows : 
‘One passes out under the pectoralis major muscle to the skin of this muscle, in 
front; a second passes out behind, around the latissimus dorsi, to the skin of 
this muscle : a third passes down the center of the space, joins a branch of the 
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lesser internal cutaneous nerve (Wrisberg's), and is distributed to the skin of the 
inner surface of the arm. This nerve is called the intercosto-humeral nerve. It 
comes through the second intercostal space. 

2. Examine the posterior wall (Fig. 136) and find the (1) subscapularis mus- 
cle ; (2) teres major muscle ; (3) latissimus dorsi muscle ; (4) the three subscap- 
ular nerves supplying these muscles. They are branches of the posterior cord 
of the brachial plexus. 

Notice while dissecting the posterior wall of the axilla the following structures 
shown in figure 136: (1) The relation between the insertions of the teres major 
and latissimus dor Clean off the fascia and fat carefully, and see the lower 
muscle crossing the higher, to be inserted above this. (2) Trace out and study 
carefully the specific tendinous insertion of the pectoralis major. (3) Clean the 
subscapularis muscle, notice its nerve- and blood-supply, and the relation of this 
muscle to the insertion of the serratus magnus. 

3. Examine the Anterior Thoracic Angle—In this angle you will find the long 
thoracic or external mammary artery. Trace its branches to the pectoral muscles, 
the serratus magnus, the subscapularis, and the lymphatic glands. 

4. Examine the Posterior Thoracic Angle—In this you will find the long 
thoracic nerve and the subscapular artery. Trace branches from this nerve to the 
serratus magnus. (Fig. 132). Trace the subscapular artery to the muscles of 
the posterior wall. Find its largest branch, leaving the axillary space by the 
triangular space, between the teres major and minor and internal to the scapular 
head of the triceps. 

5. Examine the External or Humeral Angle (Fig. 137).—Find first the median 
nerve, lying on the front of the axillary artery, Trace this nerve upward and 
find its inner and outer heads, from the inner and outer cords of the brachial 
plexus. 

The ulnar nerve lies to the inner side of the axillary artery. Trace this up 
to the inner cord of the brachial plexus; also trace it down behind the inner 
condyle of the humerus. See where it joins company with the inferior profunda 
artery. 

The musculo-cutaneous nerve lies to the outer side of the axillary artery. 
You will find this nerve close to the insertion of the pectoralis minor. Trace it 
through a hole in the coraco-brachial muscle. It is a branch of the outer cord of 
the brachial plexus. 

The musculo-spiral nerve lies behind the axillary artery. (Fig. 137.) 
Trace it downward and it will soon disappear between the two humeral heads of 
the triceps muscle. It is a branch of the posterior cord of the brachial plexus. 

The circumflex nerve lies behind the axillary artery. It is a branch of the 
posterior cord of the brachial plexus, It soon escapes to the posterior part of 
the shoulder by the quadrangular space, with the posterior circumflex artery. 

The subscapular nerves, three in number, lie the most deeply of all the 
nerves in this region. They are given off to the muscles that form the posterior 
boundary of the axillary space. The nerve to the latissimus dorsi is called the 
long subscapular, 

The anterior thoracic nerves are two in number ; they are called external 
and internal. The internal anterior thoracic nerve is from the inner cord of the 

s; it supplies the pectoralis minor. Th ernal anterior thoracic 
nerve is from the outer cord of the brachial plexus ; it pierces the clavi-pectoral 
fascia and goes to the pectoralis major. The internal anterior thoracic nerve also 
sends a branch to the pectoralis major muscle. This pierces the clavi-pectoral 
fascia. 

The internal cutaneous and lesser internal cutaneous nerves are inter- 
nal to the axillary artery. They must not be mistaken for the ulnar, 
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lesser internal cutaneous nerve (Wrisberg’s), and is distributed to the skin of the 
inner surface of the arm. This nerve is called the intercosto-humeral nerve. It 
comes through the second intercostal space. 

2. Examine the posterior wall (Fig. 136) and find the (1) subscapularis mus- 
cle ; (2) éeres major muscle ; (3) latissimus dorsi muscle ; (4) the three subscap- 
ular nerves supplying these muscles. Thcy are branches of the posterior cord 
of the brachial plexus. 

Notice while dissecting the posterior wall of the axilla the following structures 
shown in figure 136: (1) The relation between the insertions of the teres major 
and latissimus dor: Clean off the fascia and fat carefully, and see the lower 
muscle crossing the higher, to be inserted above this. (2) Trace out and study 
carefully the specific tendinous insertion of the pectoralis major. (3) Clean the 
subscapularis muscle, notice its nerve- and blood-supply, and the relation of this 
muscle to the insertion of the serratus magnus. 

3. Examine the Anterior Thoracic Angle—In this angle you will find the long 
thoracic or external mammary artery. Trace its branches to the pectoral muscles, 
the serratus magnus, the subscapularis, and the lymphatic glands. 

4. Examine the Posterior Thoracic Angle.—In this you will find the long 
thoracic nerve and the subscapular artery. Trace branches from this nerve to the 
serratus magnus, (Fig. 132). Trace the subscapular artery to the muscles of 
the posterior wall. Find its largest branch, leaving the axillary space by the 
triangular space, between the teres major and minor and internal to the scapular 
head of the triceps. 

3. Examine the External or Humeral Angle (Fig. 137).—Find first the median 
nerve, lying on the front of the axillary artery. Trace this nerve upward and 
find its inner and outer heads, from the inner and outer cords of the brachial 
plexus. 

The ulnar nerve lies to the inner side of the axillary artery. Trace this up 
to the inner cord of the brachial plexus ; also trace it down behind the inner 
condy'le of the humerus. See where it joins company with the inferior profunda 
artery. 

The musculo-cutaneous nerve lics to the outer side of the axillary artery. 
You will find this nerve close to the insertion of the pectoralis minor. Trace it 
through a hole in the coraco-brachial muscle. It is a branch of the outer cord of 
the brachiat plexus. 

The musculo-spiral nerve lies behind the axillary artery. (Fig. 137.) 
Trace it downward and it will soon disappear between the two humeral heads of 
the triceps muscle. It is a branch of the posterior cord of the brachial plexus. 

The circumflex nerve lies behind the axillary artery, It is a branch of the 
posterior cord of the brachial plexus. It soon escapes to the posterior part of 
the shoulder by the quadrangular space, with the posterior circumflex artery. 

The subscapular nerves, three in number, lie the most deeply of all the 
nerves in this region. They are given off to the muscles that form the posterior 
boundary of the axillary space. The nerve to the latissimus dorsi is called the 
long subscapular. 

The anterior thoracic nerves are two in number ; they are called external 
and internal. The internal anterior thoracic nerve is from the inner cord of the 
al plexus ; it supplies the pectoralis minor. The external anterior thoracic 
is from the outer cord of the brachial plexus ; it pierces the clavi-pectoral 
fascia and goes to the pectoralis major. The internal anterior thoracic nerve also 
sendsa branch to the pectoralis major muscle. This pierces the clavi-pectoral 
fascia 

The internal cutaneous anid lesser internal cutaneous nerves are inter- 
nal to the axillary artery. ‘They must not be mistaken for the ulnar, 
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lesser internal cutaneous nerve (Wrisberg’s), and is distributed to the skin of the 
inner surface of the arm. This nerve is called the intercosto-humeral nerve. It 
comes through the second intercostal space. 

2. Examine the posterior wall (Fig. 136) and find the (1) subscapularis mus- 
cle; (2) teres major muscle ; (3) latissimus dorsi muscle ; (4) the three subscap- 
ular nerves supplying these muscles. They are branches of the posterior cord 
of the brachial plexus. 

Notice while dissecting the posterior wall of the axilla the following structures 
shown in figure 136: (1) The relation between the insertions of the teres major 
and latissimus dorsi. Clean off the fascia and fat carefully, and see the lower 
muscle crossing the higher, to be inserted above this. (2) Trace out and study 
carefully the specific tendinous insertion of the pectoralis major. (3) Clean the 
subscapularis muscle, notice its nerve- and blood-supply, and the relation of this 
muscle to the insertion of the serratus magnus. 

3. Examine the Anterior Thoracic Angle —In this angle you will find the long 
thoracic or external mammary artery. Trace its branches to the pectoral muscles, 
the serratus magnus, the subscapularis, and the lymphatic glands. 

4. Examine the Posterior Thoracic Angle—In this you will find the long 
thoracic nerve and the subscapular artery. Trace branches from this nerve to the 
serratus magnus. (Fig. 132). Trace the subscapular artery to the muscles of 
the posterior wall. Find its largest branch, leaving the axillary space by the 
triangular space, between the teres major and minor and internal to the scapular 
head of the triceps. 

5. Examine the External or Humeral Angle (Fig. 137).—Find first the median 
nerve, lying on the front of the axillary artery. Trace this nerve upward and 
find its inner and outer heads, from the inner and outer cords of the brachial 
plexus. 

The ulnar nerve lies to the inner side of the axillary artery. Trace this up 
to the inner cord of the brachial plexus; also trace it down behind the inner 
condyle of the humerus. See where it joins company with the inferior profunda 
artery. 

The musculo-cutaneous nerve lics to the outer side of the axillary artery. 
You will find this nerve close to the insertion of the pectoralis minor. Trace it 
through a hole in the coraco-brachial muscle. It is a branch of the outer cord of 
the brachial plexus. 

The musculo-spiral nerve lics behind the axillary artery. (Fig. 137.) 
Trace it downward and it will soon disappear between the two humeral heads of 
the triceps muscle. It is a branch of the po: jor cord of the brachial plexus. 

The circumflex nerve lics behind the axillary artery. It is a branch of the 
posterior cord of the brachial plexus. It seon escapes to the posterior part of 
the shoulder by the quadrangular space, with the posterior circumflex artery. 

The subscapular nerves, three in number, lie the most deeply of all the 
nerves in this region. They are given off to the muscles that form the posterior 
boundary of the axillary space. The nerve to the latissimus dorsi is called the 
long subscapular. 

The anterior thoracic nerves are two in number ; they are called external 
and internal. The internal anterior thoracic nerve is from the inner cord of the 
brachial plexus ; it supplics the pectoralis minor. ‘The external anterior thoracic 
nerve is from the outer cord of the brachial plexus ; it pierces the clavi-pectoral 
fascia and goes to the pectoralis major. The inte: anterior thoracic nerve also 
sends a branch to the pectoralis major muscle. This pierces the clavi-pectoral 
fascia. 

The internal cutaneous an lesser internal cutaneous nerves are inter- 
nal to the axillary artery. ‘They must not be mistaken for the ulnar. 
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lesser internal cutaneous nerve (Wrisberg’s), and is distributed to the skin of the 
inner surface of the arm. This nerve is called the intercosto-humeral nerve. It 
comes through the second intercostal space. 

2. Examine the posterior wall (Fig. 136) and find the (1) subscapularis mus- 
cle ; (2) teres major muscle ; (3) latissimus dorsi muscle ; (4) the three subscap- 
ular nerves supplying these muscles. They are branches of the posterior cord 
of the brachial plexus. 

Notice while dissecting the posterior wall of the axilla the following structures 
shown in figure 136: (1) The relation betwcen the insertions of the teres major 
and latissimus dorsi. Clean off the fascia and fat carefully, and see the lower 
muscle crossing the higher, to be inserted above this. (2) Trace out and study 
carefully the specific tendinous insertion of the pectoralis major. (3) Clean the 
subscapularis muscle, notice its nerve- and blood-supply, and the relation of this 
muscle to the insertion of the serratus magnus. 

3. Examine the Anterior Thoracic Angle —In this angle you will find the long 
thoracic or external mammary artery. Trace its branches to the pectoral muscles, 
the serratus magnus, the subscapularis, and the lymphatic glands. 

4. Examine the Posterior Thoracic Angle—In this you will find the long 
thoracic nerve and the subscapular artery. Trace branches from this nerve to the 
serratus magnus. (Fig. 132). Trace the subscapular artery to the muscles of 
the posterior wall. Find its largest branch, leaving the axillary space by the 
triangular space, between the teres major and minor and internal to the scapular 
head of the triceps. 

3. Examine the External or Humeral Angle (¥ig. 137).—Find first the median 
nerve, lying on the front of the axillary artery. Trace this nerve upward and 
find its inner and outer heads, from the inner and outer cords of the brachial 
plexus. 

The ulnar nerve lies to the inner side of the axillary artery. Trace this up 
to the inner cord of the brachial plexus; also trace it down behind the inner 
condyle of the humerus. See where it joins company with the inferior profunda 
artery. 

The musculo-cutaneous nerve lies to the outer side of the axillary artery. 
You will find this nerve close to the insertion of the pectoralis minor. Trace it 
through a hole in the coraco-brachial muscle. It is a branch of the outer cord of 
the brachial plexus. 

The musculo-spiral nerve lics behind the axillary artery. 
Trace it downward and it will soon disappear bet 
the triceps muscle. It is a branch of the posterior cord of the brachial plexus. 

The circumflex nerve lies behind the axillary artery. It is a branch of the 
posterior cord of the brachial plexus. It soon escapes to the posterior part of 
the shoulder by the quadrangular space, with the posterior circumflex artery. 

The subscapular nerves, three in number, lie the most deeply of all the 
nerves in this region. They are given off to the muscles that form the posterior 
boundary of the axillary space. The nerve to the latissimus dorsi is called the 
long subscapular. 

The anterior thoracic nerves are two in number ; they are called external 
and internal. The internal anterior thoracic nerve is from the inner cord of the 
brachial plexus ; it supplies the pectoralis minor. The external anterior thoracic 
nerve is from the outer cord of the brachial plexus: it pierces the clavi-pectoral 
fascia and goes to the pectoralis major. The internal anterior thoracic nerve also 
ids a branch to the pectoralis major muscle. This pierces the clavi-pectoral 
fascia. 

The internal cutaneous and lesser internal cutaneous nerves are i 
nal to the axillary artery. They must not be mistaken for the ulnar, 
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2. The nutrient artery to the humerus, about the middle. Find the nutrient 
foramen directed toward the elbow on the inner surface of the humerus, near 
the insertion of the coraco-brachial muscle. 

3. The Superior Profunda Artery.—Find this artery on a level with the major 
tereal muscle. It accompanies the musculo-spiral nerve in the groove bearing 
the same name. This artery supplies the triceps and gives off an artery to the 
upper one-third of the humerus. It anastomoses with the radial recurrent, the 
posterior ulnar recurrent, and the posterior interosseous recurrent, and with the 
inferior profunda and anastomotica magna arteries. 

4. The inferior profunda you will find a little below the middle of the arm. It 
joins the ulnar nerve, accompanies the same, and terminates by anastomosing 
with the anastomotica magna and posterior ulnar recurrent arterics. 
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1. The relation of subclavian artery and vein on Grst rib, 

12, A digitation of serratus magnus muscle on the first rib, . 

3. Study the insertion of the scalenus posticus muscle on the outer surface 
‘of the second rib, Also the digitations for the serratus magnus muscle on the 
second, 

The Subclavius Muscle.—Dissection of this muscle requires much care. 
(Cut the costo-clavicular ligament and the stemo-clavicular ligaments and then 
Aift the clavicle. This will bring the muscle into view. The muscle hasa strong 
sheath, Notice that the space between this muscle and the pectoralis minor is 
bridged by the clavi-pectoral fascia, (Fig. 132.) Note the origin of the sub- 
clavius from the fiest rib at the junction of its cartilage ; its insertion into a groove 
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on the under surface of the clavicle, middle !wo-fourths. The structures you will 
now see under the clavicle are: (1) The subclavias musele and its sheath ; (2) 
the subclavian artery and vein ; (3) the brachial plexus of nerves, 

The scaleni muscles are three in number—anticus, medius, and posticus, 
A few movements of the forceps will develop their insertions—two inte the fine 
and one into the second rib. 

The intercostal muscles and fascie occupy the intercostal spaces, The 
intercostal sp reeleven on cach side, Each space is occupied bys (1) Exe 
ternal and internal intercostal muscles; (2) external, middle, and internal inter 
costal fascia ; (3) intercostal arteries, veins, and nerves. 

The external intercostal muscles are descending—é ¢., thelr fibres pass 
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downward and inward, toward the median line of the body. (Fig. 140.) They 
extend from the tubercle of the rib behind to the costo-chondral joint in front. 
The internal intercostal muscles ascend ; their fibres pass inward, upward, 
and toward the mid-line of the body. They extend from the sternum in front to 
the angle of the rib behind. 
The osteology of the ribs must be reviewed. A typical rib has: 
A head, or articular vertebral extremity. 
A neck, or constiction, anterior to the head, extending to the tubercle. 
An articular tubercle, articulating with the transverse process. 
A non-articular tubercle, for ligamentous attachment. 
A sternal extremity, for articulation with its cartilage. 
An outer surface, covered by numerous muscles. 
An inner surface, covered by pleura mostly. 
A superior border, for muscular attachment. 
An inferior border, possessing two lips and a subcostal groove. You must 
become familiar with all these points on the dry skeleton. 


PEN ayee yo 






POSTERIOR BRANCH OF LATERAL ANTERIOR BR. TERAL 
CUTANEOUS NERVE, CUTAY 





- “ ~— LATERAL OUTANE. 





Av WTERCOSTAL SPACE 


‘An external tateroostal 


__ An internal tnteroostal 
muscle 


THE POSTERIOR Pat. 
WaT Bitistes OF 
Aeheruncostar, 
Sieve 

vaxctiow or roxrxn. 

Tan Ronr be seis = > <¥ 
Saat 
ANTERIOR RuoT oF 
TRAE SanTE 


CosTo-CHONSANL JUNCTION 






—Pleara 





Internal mammary 
tor 
TRRMINCS OF INTRR. 
CONTAL SERVE LYE 
POSTERIOR SUK. 
OF INTRRCOSTA 
asp Ps 
ue THR IS 
wakarier 



















Figure 140 shows the musculi infracostales, These muscles arise near the 
angle of the rib, from the inner surface and lower border; they are inserted 
into the second rib above. They are also called subcostals or musculi subcostales. 
Intercostal Fascia.—Remove every vestige of the pectoralis major, and 
expose the intercostal muscles. nd a delicate layer of fascia covering the outer 
surface of the external intercostal muscle, ‘This is the external intercostal fascia. 
Trace this fascia to the sternum. You can now sce, showing through this fascia, 
the internal intercostal muscle. The internal intercostal fascia covers the inner 
surface of the internal intercostal muscle. The middle intercostal fascia is be- 
tween the two intercostal muscle: 
The Intercostal Nerves.—Figure 141 represents the course and divisions 
and relations of an intercostal nerve, such as may be seen in the second, third, 
fourth, fifth, and sixth intercostal spa Students frequently graduate unable 
to locate properly an intercostal nerve, You are to note the following stages of 
an intercostal nerve : 
1. The nerve is formed by an anterior and a posterior root. 
2. The posterior or sensory root has a ganglion, 
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3. The intercostal nerve lies between the pleura and extemal intercostal 
muscle. 


4. The nerve throws off muscular branches. 

§, ‘The nerve throws off lateral cutaneous branches. 

6. The nerve is in the subst of the internal intercostal. 

7. The nerve is on the posterior surface of the internal intercostal. 

8. The nerve passes in front of the internal mammary artery. 

The nerve throws off anterior cutaneous branches. 

The branches of the intercostal nerve are: (1) usewlar, to the internal and 
external intercostals, the infracostales, the serratus posticus superior, the trianga- 
laris stcrni, and levatores costarum ; (2) ettaxcous branches, lateral and anterior, 
Now you may find the nerves according to the diagram. You will find the 
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intercostal arteries with the nerves to some extent. In this dissection care must 
be taken not to injure the pleura. 

Where to Find the Internal Mammary 
go through the soft structu 





Artery and Veéins,—With your forceps 
es one-half of an inch to the outer margin of the 
sternum on either side. ‘Try to find this artery, and ligate the same, without 
injuring the pleura. In rei ng this artery, do you cat through the external 
intercostal muscle? No, Do you cut through the three intercostal fascke and 
internal intercostal muscle? Yes. Give the location of the internal mammary 
artery, It lies between the pleura and internal intercostal fascia. It has two 
companion veins. 

The Inner Surface of the Sternum and Ribs (Fig. 142). Sees 

1. The fnternal intercostal muscies, eleven pairs on each side. 
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3. An anterior wall, formed by the sternum and cartilages of the ribs, with 
their investing soft parts. On this we find the internal mammary arteries and 
their veins, and the sterno-hyoid, sterno-thyroid, and triangularis sterni muscles. 

4 A posterior wail, formed by the thoracic portion of the vertebral column 
and the ribs outward from their heads to the angles, with their investing soft 


5. Treo dateral walls, formed by thi ribs and intercostal spaces, between the 
angles and the costo-chondral articulations. 
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‘The inlet or apex of the thorax is bounded by the sternum, first cib, and 
first thoracic vertebra. The diaphragm is attached to, or rather has its origin from, 
the ‘sternum, ribs, ligamenta arcuata interna and externa. There are twenty- 
four ribs, twenty-two intercostal spaces, and forty-four intercostal muscles, 

‘The interior of the thorax consists of 

1. A palmonary portion, « compartment containing the lungs. 

2 A mediastinal portion, or non-lung-containing compartment 

‘The pulmonary portion of the thoracic cavity contains the lungs. The inner 
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Cavities of tubercular origin are often found in the lungs. In these cases 
notice the cavity, while an assistant inflates the lung. A large percentage of the 
cases you sec in the dissecting-room have pulmonary tuberculosis; some have 
evoupeus pneumonia ; others, pulmonary gangrene. 

Anthracosis is caxbuncular disease of the lung. This you will find 
ally. Every adult lung you will see on the tables will be literally 
carbonaceous spots. This pigmentation is undoubtedly produced by i 
still, you fail to find it in domestic animals at the stock-yards. Possi 











animals lived forty years, they would show the same 
surfaces that are found in man's lungs. 
‘The afex of the lung extends one and one-half in: 
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base of the lung rests on the pulmonary surface of the diaphragm. The lung has 
a pleuritic attachment to the vertebral column, called the /igamentum latum 
pulmonis, 

Anatomical Root of the Lung.—Like the root of the liver, the root of the 
lung transmits structures whereby the lung carries on—(1) the functional activity ; 
(2) the nutritive activity of the lung. By the latter the lung as an organ lives ; 
by the former the lung as an organ aerates the blood. Pull the lung carefully 
over the cut margin of the ribs (Fig. 145) and you will see the root structures. 

Inflate the lungs and study the lobes and fissures. Introduce a one-half inch 
rubber tube into the trachea and inflate the lungs. You will then see a space, 
corresponding to one-third the anterior surface of the heart, that is not covered 
by the lungs when they are inflated. If you could mark on the chest-wall the size 
of this space, that would give you the area of precordial dullness on percussion. 
As you inflate the lungs you notice the right lung has three, the left two, lobes. 

The root structures of the lungs are: 

1, The bronchial tubes, air-conveying conduits. 

2. The bronchial arteries, nutritive conduits to the lungs. 

3. The pulmonary artery, bearing blood laden with CO,. 
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Fic, 146.—INVAGINATION OF PLECRA. 

‘The three structures produced by invagination of pleura may be schematically represented as the above 
figure shows. 1. The visceral layer, or pars pleurse invaginata, 2. The parietal layer, or pars pleure 
costalis. 3. The pleural cavity. ‘The same scheme gives like results in accounting for the cavity and 
layers in connection with peritoneum and pericardium. 








4. The pulmonary veins, bearing blood +O, and —CO,. 

5. The pulmonary sympathetic nerves, from the pulmonary part of the cardiac 
plexus. 

You are to learn that the thoracic, abdominal, and pelvic viscera are inner- 
vated by the sympathetic nerve. The cardiac gangliated plexus supplies the 
thoracic organs; the solar, the abdominal organs; the /ypogastric, the pelvic 
organs. Each plexus, however, has a primary element, sympathetic, and a 
secondary puxeumogastric element ; hence we say, in general, the nerve-supply is 
from the sympathetic. Analytically, we speak of the nerve-supply as sympa- 
thetic and pneumogastric. 

The Pulmonary Trio.—The sympathetic nerve always accompanies the 
artery to an organ. The artery that nourishes the lungs is the bronchial; but 
this artery accompanies the bronchial tube. The pulmonary trio, then, consists 
of the bronchus, the bronchial artery, and the sympathetic nerve-supply. 

Relation of bronchus, artery, and veins on the two sides are as follows: (1) 
On the right side, from above down—bronchus, artery, and vein. From before 
back—vein, artery, bronchus. 

ide, from above down—artery, bronchus, vein. From before 
~achus. 
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What is the relation of the visceral and parictal pleure at the root of the lung? 
They are continuous, since the pleura is an invaginated sac. (Fig. 146.) 
Name the three structures produced by a simple invagination of the pleura. 

1. The visceral layer, or the pars pleura: invaginata—pleura pulmonis. 

2. The parietal layer, or the pars pleura: costalis—parietal pleura. 

3. The space between the two layers, the pleural cavity. 

What are the grand divisions of the parietal pleura ? 

The diaphragmatic, the mediastinal, the external or costal. The diaphrag- 
matic rest on the diaphragm ; the costal on the ribs and internal intercostal mus- 
cles; the mediastinal is in relation with the contents of the mediastinum. 

Has the upper extremity of the pleura pulmonis any important relations ? 

Yes; it extends an inch above the first rib, and is in relation to the sub- 
clavian vessels, which lie in front and internal to the apex of the pleura. 

Ts there any special provision made for strengthening or protecting that part of 
the dome of the pleura that projects above the first rib? 

Yes; there is a heavy layer of subpleural connective tissue, called Sibson’s 
fascia, that descends from the scaleni muscles to the first rib and gives strength 
to the dome. 

How ts the root of cach lung secured to the diaphragm ? 

By a fold of pleura called the ligamentum latum pulmonis. 

Name the geometrical parts of the ling. 

The apex, base, outer surface, inner surface, posterior border, anterior border, 
and pulmonary root. 

What is the inner surface of the lung? 

That part in contact with the mediastinum and pericardium ; it is concave. 

Where is the base of the lung and what is its shape? 

It is in contact with the diaphragm ; it is concave. 

IVhat can you say about the anterior border of the lung ? 

It is sharp and thin, and separates the external from the inner border. The 
posterior border is thick and round, and occupies the deep groove on each side 
of the vertebral column. . 

Is there any provision made for possible physiological increase of breathing 
space in the pleural spaces ? 

Yes ; the same principle is here seen as is observed in the tortuous arteries of 
some localities—a condition apparently foreseen to meet an emergency. The 
lung, under ordinary conditions of man, is less extensive than the pleural sacs- 
The parietal pleura is really tortuous in the region of the anterior border of the 
lung. The emergency that would take the kinks out of this pleura would be 
physical training, where wind is the prime desideratum, as in pugilistic mills. 
The same principle is seen in a pregnant uterus, reducing the tortuosity of uter- 
ine arteries. 
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1, -luterior—ls the space between the heart and sternum. 

2. Middle—Is the space occupied by the heart and its root structures. 
3. Lostertor—Is the space behind the heart. 

The Contents of the Anterior Mediastinal Space : 

1. The remains of the thymus gland—a foetal structure. 

2. The Left brachiocephalic or left innominate vet) 
3 

5 

5. 











3. The duternal mammary artery and its companion veins. 
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4: The reme perpen en paraniesaed dt descending. 
card, sul 7 ing an 

§. The facheal difurcation and the two beccental robek. 

6. Bronchial lymphatic glands and their vessels and nerves. 

7. The cardiac plexus of the sympathetic nerve. 





‘The Posterior Mediastinal Contents: 

4. The aorta and posterior intercostal arterivs, 
2 The esophagus and pucumo, 
3. The mena azygos and intercostal 
4. The thoracic duct and its fatty bed. 

§e The thoracic gangliated sympathetic cord 

6. The greater, lesser, and smallest splanchnde werves. 
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The descending vena cava is made up by the confluence of the right and 
left brachio-cephalic or innominate veins; and the vena azygos major, the pin 
cardiac, thymic, veal veins are its subsequent tributaries, Tr returt 
the blood to th ¢ of the heart from above the diaphragm. 

The brachio-cephalics—right and left, also called the innominate Veifis—= 
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A Posterior View of the Thoracie Viscera (Fig. 151).—Turn the 
further to the left and you can see the following structures even with 
structures as shown in the figure : (1) The aorta giving off its intercostals 
and its visceral branches in front; (2) the trachea, left jeft bron ronchus, cesophagus, 
thoracic duct behind the transverse arch of the aorta; (3) the pulmonary veins, 
right and left, leading to the left auricle of the heart; (4) the recurrent laryngeal 
branch of the left pneumogastric nerve ; (5) the trachea, bifureating into the right 
and left bronchi, opposite the fifth thoracic vertebra; (6) the right and left pneu- 
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mogastric nerves; (7) the pulmonary sympathetic plexus; (8) some bronchial 
lymphatic glands 

The Cardiac and Pulmonary Plexuses.—On the posterior part of the. 
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can then remove it from its parietal attachment, toward the mid-line of the body, 
to the place where it is reflected on to the lungs, just as easily as a paper-hanger 
removes his paper from the wall, for purposes of proper adjustment, before his 
paste becomes sct. (3) You now see the subpleural connective tissue—the 
medium intervening between the chest walls and the pleura. 

The structures now seen are (Figs. 150 and 152): The fibres of the inter- 
nal intercostal muscles, terminating near the angle of the ribs posteriorly. The 
space between this pleura and the vertebral column is occupied by fatty connec- 
tive tissue, which must be dissolved in gasolene, ether, or benzine. Now you 
will see, as in figure 150, the intercostal arteries, veins, and nerves lying on the 
external intercostal muscles. You soon lose sight of these structures, for they 
pass between the intercostal muscles. 

The thoracic gangliated cord of the sympathetic nerve (Fig. 152) is easily 
dissected, but requires a delicate touch to preserve its integrity, such is the deli- 
cacy of its structure. You can find a ganglion opposite the head of each rib. 
Trace two little branches from this ganglion to the spinal nerve ; these branches 
are the rami communicantes. 

Figure 151 shows the spinal nerves near their exit from the intervertebral 
foramina, giving communicating branches—rami communicantes—to the ganglia 
of the thoracic ‘sympathetic cord. It also shows the manner in which the sir 
upper distribute their branches to the thorax, and the six /ower their branches to 
the abdomen by the splanchnic nerves. 

Branches of the Thoracic Gangliated Cord (Fig. 152).—(1) To the spinal 
nerves—rami communicantes ; (2) branches connecting the ganglia ; (3) branches 
of distribution. Notice the six upper ganglia give off branches to the aorta and 
its branches in the thorax, to the bodies of the vertebra and their ligaments, and 
to the pulmonary and cardiac plexuses. Notice the six lower give off branches, 
(1) to the aorta and its thoracic branches, (2) and unite to form the splanchnic. 

The splanchnics are the great abdominal visceral branches from the thor- 
acic part of the gangliated cord; they are named— 

1, The greater splanchnic nerve (sixth, seventh, eighth, and ninth). 

2. The desser splanchnic nerve (tenth and eleventh). 

3. The smallest or renal splanchnic nerve (twelfth), 

Can these nerves be seen ? 

Yes, easily. The scheme, as set forth in figure 152, can be verified by any 
student on any cadaver, with the proper care. Note that the three splancht 
nerves pass through the diaphragm. When we study the thoracic aorta we will 
see what becomes of the branches of distribution from the upper six thoracic 
ganglia; we must ask, Why are they’ so small, when the six lower are so large? 

The vena azygos major lies on the vertebral column. 150.) It is 
composed of the intercostal veins from the thoracic walls. The blood from the 
intercostal spaces of the left side is collected by the vena azygos minor. Some- 
times two small azygos veins will be found on the lett side. The minor is tribu- 
tary to the major azygos vein. Remember, the lett superior intercostal vein is 
tributary to the left brachio-cephalic ; the right to the vertebral ve 

The thoracic duct lies in a bed of fatty connective tissue, between the aorta 
and the vena azygos major, on the vertebral column. Tt is confluent to the left 
brachio-cephalic vein. It originates in the receptaculum chyli, on the second 
lumbar vertebra, It passes through the aortic opening in the diaphragm. — This 
is easily inflated, in the recently-dead, before the material has been embalmed. 

To do this inflation, cut into the brachio-cephalic and find the orifice of the duct. 

The esophagus extends from the pharynx to the stomach. It leaves the 
thorax by the asophageal opening in the diaphragm. Find it passing bebind 
(1) the arch of the aorta, (2) the trachea, (3) the left bronchus, (4) the left com- 
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mon carotid and left subclavian veins, and (5) pericardium. Find (6) the vena 
aayiios major Louse Seer neat iis dageiarn ites peepee find (8) 

pneumogasiric nerves. ir the diaphragm ‘9) preum i 
in front, (10) the right behind the cesophagus—a result of rotation of the pe 
pneumogastric nerves (Fig. 153) have been thoroughly considered in 
the dissection of the neck. Still, there are some practical relations of this nerve 











Fig. 153 —Tue Anca or Tie AORTA, Winn THe PULMONARY Army AND Cina BRANCILES OF 
ru AORTA, 
(From a dissection in St, Rartholomew’s Hospital Museum. ) 





the thorax I wish the student to understand. The pneumogastric nerve 
the cranium by the jugular foramen. You found it in the carotid sheath, 
the internal jugular vein and common carotid artery in the neck. The 
jogastric nerves differ in their relations somew hence dissect them 
The right nerve (Fig. 153) crosses the right subclavian artery, and 
aff its recurrent or inferior laryngeal nerve, which passes upward 
nd the subclavian and common carotid arteries, to the larynx, 
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lying, in its course, between the oesophagus and trachea, in a bed of fatty connec- 
tive tissue. In the lower part of the neck, cervical and thoracic cardiac branches 
are given off to the cardiac plexus. A little lower are given off pulmonary 
branches, called, from their distribution, anterior and posterior ; these supply the 
lungs through the pulmonary gangliated plexus. (Esophageal branches from 
the pneumogastric form the plexus gule. The pneumogastric nerve leaves the 
thorax by the «esophageal opening in the diaphragm, and sends branches to the 
solar plexus, from which, possibly, all the abdominal organs receive pneumogas- 
tric influence. This, however, is purely physiological speculation. 

On the left side, the pneumogastric nerve passes behind the left brachio- 
cephalic vein and in front of the arch of the aorta. As it is crossing the arch it 
gives off its recurrent laryngeal branch. This nerve passes to the outer side of 
the ductus arteriosus and gains the side of the left bronchus and trachea. The 
inferior or recurrent laryngeal nerves supply branches to the trachea, cesophagus, 
and to all the intrinsic muscles of the larynx except the crico-thyroid muscle. 

The coronary arteries supply the heart. They are given off from the ascend- 
ing aorta. They embrace at their origin the common pulmonary artery by their 
divergence. . 153.) Blood is returned from the heart by two sources: (1) 
By minute veins which end in the foramina of Thebesius in the right auricle of the 
heart. (2) Numerous veins come together to form the great coronary’ sinus. 
Thi inus opens into the right auricle of the heart, between the auriculo- 
ventricular opening and the ascending vena cava. You will demonstrate this 
opening, and also the valve, called the coronary, on your dissection. 

The Right Auricle of the Heart.—Cut through the wall of the auricle from 
the ascending to the descending vena cava in a direction from above downward. 
Now, having thoroughly washed the parts, you will see: (1) The appendix auri- 
cule, and (2) the atrium, sinus, or principal cavity of the auricle. In the atrium 
see and locate: (1) The fossa ovalis, surrounded by a rim called the annulus 
ovalis; (3) the caval and auriculo-ventricular openings (Fig. 154); (4) the coro- 
nary valve or valve of Thebesius and the Eustachian valves, at the respective 
openings for the coronary sinus and ascending vena cava ;* (5) the musculi pec- 
tinati, which you will sce on cutting through the appendix auricula. These latter 
are mechanical devices for giving strength to the walls of the auricle, analogous 
to the chorda tendinea: in the ventricles, 

The Semilunar Valves (Fig. 154).—Cut into the aorta and pulmonary 
artery an inch above where they leave the heart, and demonstrate these valves. 
Fill the vessels with water and show the action of these valves in preventing 
regurgitation, In the central point of each free margin of the valve find the 
corpus Arantius, This is.a mechanical device, whereby the valves occlude more 
perfectly. Also find in the aera the sinuses of Valsalva, or aortic sinuses, oppo- 
site to which are found the attached margins of the valves, Above the free 
in of the valves find the coronary arterics, left and right, given off from the 
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aorta. 

The auriculo-ventricular valves, right and left, guard the respective open- 
ings between the auricles and ventricles. Cut into the right ventricle (Fig. 154) 
and tudy the mechanical devices known as column carnez: and chorda ten- 
dine ; also the left ventricle study in the same manner. 

The septa are: (1) The interauricular. In this 1 sve the fossa ovalis. In 
the fetus this was a communi n between the auricles, called the foramen 
ovale. Itas in the posterior wall of the right auricle. (2) The interventricular, 
pirating the ventricles. 

Steps in Adult Circulation.—(1) Blood is taken from below the diaphragm 
by the inferior vena . and from above the diaphragm by the descending 
to the right auricle of the heart. (2) Blood flows from the right 
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auricle, through the auriculo-ventricular opening, to the right ventricle, This 
opening is guarded by the right auriculo-ventricular valves. (3) Blood flows 
from the right ventricle, by the pulmonary artery, to the lungs. This artery is 
guarded by the pulmonary semilunar valves. (4) Blood flows from the langs to 
the left auricle of the heart by the pulmonary veins. These veins have no valves, 
{5) Blood passes from the left auricle, by the left auriculo-ventricular opening, 
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ito the left ventricle. This opening is guarded by the left auriculo-ventricular 
i (6) Blood passes from the left ventricle through the aorta to all vascu- 
Parts of the body. The-aorta is guarded by the aortic semilunar valves 
ole #8 aterm by which contraction of the auricles and ventricles is desig- 
diastole is its opposite. The one extrudes, the other draws in, blood. 

Petal Circulation.—Thic lungs are essentially organs whose use in 
the blood for purification begins after birth. Before the product of 
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on leaving the same it is laden with O. The difference, then, between the ante 
partem and post partem purification of blood is not a physiological one ; but a 
difference is to be found in certain anatomical routes taken by this blood, in the 
one case to and from the placenta, in the other case to and from the lungs. A 
study of the metamorphosis of parts after functional activity ceases is replete 
with interest, since it shows the converse of the law of physiology that growth 
is the correlation of function. Study the following steps in the faztal circulation, 
in order that in your dissection you may be able to appreciate the several fcetal 
vestiges you shall find there. 

1, In the fetus the blood is purified in the placenta of the mother. (Fig. 
155.) Itis taken to that organ by the hypogastric arteries, from the internal 
iliac arteries. 

2. It is returned from the placenta by the umbilical vein, as follows: (1) To 
the ascending vena cava by the ductus venosus ; (2) to the portal vein to traverse 
the liver, and finally reach the ascending vena cava by the hepatic veins. 

3. The blood from above the diaphragm reaches the heart by the descending 
vena cava, as in the adult. 

4. The blood from the descending vena cava passes through the auricle to 
the ventricle, and thence out through the pulmonary artery ; the lungs not being 
yet fitted for purifying, the blood is taken by the ductus arteriosus to the aorta. 

5. The blood from the ascending vena cava passes through the foramen ovale 
(Fig. 154) to the left auricle, thence to the left ventricle, and out by the aorta. 

The circulatory apparatus of the factus possesses : 

1. The umbilical vein brings blood from the placenta. 

2. The hypogastric arteries conveys blood to the placenta. 

3. The ductus venosus takes blood to the vena cava. 

4. The ductus arteriosus connects the pulmonary artery and aorta. 

5. The foramen ovale is an opening between the auricles. All of these 
structures forming the circulatory apparatus of the foetus are set aside at birth, 
when the lungs become the aerating organ for the blood. By non-use these 
structures lose their specific characters—they become obsolete. They obtain in 
the adult as : 

1. Remains of the umbilical vein, the round ligament of the liver. 

2. Remains of the hypogastric arteries near the urachus. 

3. Remains of the ductus venosus on under surface of liver. 

4. Remains of the ductus arteriosus between aorta and pulmonary artery. 

5. Remains of the foramen ovale in posterior wall of auricle. 

What is a foetal vestige? The fibrous remains in the adult of an organ that 
under the conditions of the foetus in utero was a necessary organ or part. The 
umbilicus and urachus are foetal vestiges. 








What are the grand divisions of the thorax ? 
The thorax may be subdivided into a pulmonary part, occupied by the lungs, 
and a mediastinal part, not occupied by the lungs. 
Ts the word thorax synonymous with trunk ? 
No ; thorax is the cavity above the diaphragm ; trunk means the whole body 
the head, neck, and extremities. 
the superior mediastinal space, 
bounded above by the superior aperture of the thorax ; below 
tt by the manubrio-gladiolar articulation and behind by 
sic vertebra ; in front by the manubrium ; behind by 
tebre ; laterally by the pleural sacs, This space 





FIG, 156 —ANTERIOR ViEW OF THe HEART, smoWING [7S ARTERIES anD VaENS. 


shaped, the base being attached to the central tendon of the diaphragm, the 
apex being lost in the fibrous sheath of the vessels that arise from the base of 
the heart. Structurally the pericardium is inelastic. Above it is continuous: 
with the third layer of deep cervical fascia. The pericardium is attached in front 
to the sternum by sterno-pericardial bands. 
From what source dots the pericardium receive its blood-supply? 
From the phrenic below; from the internal mammary in front; 
cesophageal, pericardiac, and bronchial branches of the thoracic aorta bel 

From what source docs the pericardium recetue its nerve-supply 2 

From the phrenic, vagus, eo 
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THE ABDOMINAL WALLS. 

Dissection.—Locate on the cadaver (1) the cnsiform, or metasternum ; (2) the 
symphysis pubis ; (3) the spine of the pubes ; (4) the crest of the pubes ; (5) the 
crest of the ilium; (6) the anterior superior iliac spine ; (7) the lower eight ribs ; 
(8) the wmbilicus ; (9) Poupart's ligament ; (10) the mid-lne of the abdomen. 

The abdominal walls include (1) skin ; (2) superficial fascia ; (3) panniculus 
adiposus ; (4) deep fascia ; (5) the external or descending oblique muscle ; (6) the 
internal or ascending oblique muscle ; (7) the transversalis muscle ; (8) the rectus 
abdominis ; (9) the pyramidalis ; (10) the sheath of the rectus; (11) the trans- 
versalis fascia; (12) the linea alba; (13) the linex transverse ; (14) the linex 
semilunazes (i 5) peritoneum. 

es Define panniculus adiposus. 

The great mass of fat in the upper strata of superficial fascia is thus desig- 
nated. It is of variable thickness. In it are found the cutaneous vessels and 
nerves to the skin covering the abdomen. 

2. What can you say of the deep fascia? 

It is beyond doubt the same as the aponeurosis of the external oblique 
muscle. The thin fascia described by some authors is not continuous with the 
fascia lata, nor has it attachments to bone; hence it must be the deep layer of 
the superficial fascia. The aponcurosis of the external oblique muscle is continu- 
ous with the fascia lata ; hence it must represent the deep fascia. 

3. Define linca alba. 

It is in the mid-line, extending from the ensiform cartilage to the symphysis 
pubis. It is the place where the muscles of the two sides of the abdomen meet. 

4. How is the sheath of the rectus formed? 

By a delamination or splitting of the aponeurosis ofthe internal oblique muscle. 

In front of the muscle, then, is the entire thickness of the aponeurosis of the 
external oblique, and half of the thickness of the éuternal oblique ; behind the 
muscle is the entire thickness of the transversalis, and half of the thickness of 
the aponeurosis of the internal oblique. 
5. Does the muscle extend through the sheath from end to end in this manner ? 
No; it perforates the posterior wall of its sheath midway between the 
umbilicus and the pubic crest, thus leaving, from this point down to the pubic 
crest, the three aponeuroses all in front of the muscle. 


ei" name is the lower margin of the (posterior part of the sheath of the 
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semilunar fold of Douglas. 
‘sions. —Make a circular incision through the skin, three 
*mbilicus as the central point. Begin at the cir- 

\ the umbilicus for about one inch all 

rs puncture into the peritoneal cavity 

ta tube and inflate the cavity to its 
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fullest extent, and Jet an assistant throw a string about the umbrella of skin just 
turned upward, and while you withdraw the tube he will tie the cord. The 


Cire mate 





TMo-bibial band ‘Tendon of biceps 
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F #59 —Exreanat Ouniqer anv Inro-rimtar Bax. 
cavity distended in this way, you can proceed properly with your dissection as 


follows : 
Incisions —{1) Cut from ensiform to symphysis pubis, (2) cot worm wakiians, 
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horizontally outward, at right angtes to the first incision, Remove the skin cure= 
fully, beginning at the umbilicus. 
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(4) the spermatic cord with the genital branch of the nerve on its 
posterior surface and the ilio-inguinal nerve in front; (4) eee eet with: 
the above abdominal intercostal nerves some small . They are the lower 


Secale and lumbars, 

‘The nerves you see near the mid-line (Fig. 158) are the terminal branches, 
while those represented more extemally are the lateral cutaneous branches of the 

intercostals, Search in the fat until you find the point of emergence of the nerve ; 

then trace out its branches by dividing the connective tissue in the direction of 
the branches. 

External Oblique (Fig. 159) (1) Dissect the fat and fascia off and expose 
the muscle as in the figure. At the upper part of the muscle Seta the agi 
tations of this muscle with the serratus magnus. Trace each digitation to 


bone,, In developing these origins use the forceps and scissors. (2) Now cae 
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the muscle downward and forward in the direction of the fibres to the outer lip 
of the iliac crest. Notice that the muscular fibres disappear at the anterior 
superior iliac spine, and from this point onward to the mid-line of the abdomen, 
and downward to the pubes, the muscle is continued as an aponeurosis—i. 
the muscle minus the lean meat! (3) Remove the fat and fascia, and demoi 
strate the linea semilunaris, the linew transversa:, and the linea alba. The last 
isin the mid-line. (4) Examine the lower margin of the aponcurosis of this 
external oblique muscle. It extends in a sagging manner from the anterior 
superior iliac spine to the pubic spine under the name of Poupart’s ligament, or 
erural arch, This arch is continuous below with the fascia lata of the thigh. 
(5) Locate the spine of the pubes, and on the under part of the same find the 
Spermatic cord. (Fig. 161.) Trace this cord upward and outward to a point 
where it enters the external abdominal ring. (Fig. 161.) Above and below the 
‘ring, see the pillars or columns of the ring. Notice and develop some transverse 
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abdominal ring in the transversalis fascia, Do not remove the forceps until 
have re-read (6),—i. ¢., al description of the i 
—and carefully studied and learned the following : 
The inguinal canal has the following points; 
1. An eaternal ring in the aponeurosis of the 
énternal ring in the teansversalis fam 
3. A jroor, the upper inner surface of 
. A roof, the arched fibres of the i 
i, the aponeurosis of 
ali, conjoined tendon, t 
7. Contents + spermatic cord, malesy 
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8. Extent, from external to internal abdominal ring. 
g. Location of internal ring, one-half of an inch above Poupart’s ligament and 
midway between symphysis pubis and anterior superior iliac spine. 

10. Length of canal, one and one-half inches. 

Having learned the above thoroughly, cut through the external wall and 
expose the canal, as in figure 161. 

Coverings of the Spermatic Cord and Testicle.—Pass your finger down 
into the scrotum anterior to the cord; cut through the skin and fascia and 
expose the testicle and find the following coats : 

. The shin and superficial fasci 
The dartos, consisting of muscular and contractile tissue. 

. The intercolumnar fascia, part of external oblique. 

The cremasteric fascia, part of the internal oblique. 

. The infundibulum, part of transversalis fascia. 

. The tunica vaginalis, part of the peritoneum. 

You will then look upon these coats as small parts of the individual con- 
stituents of the abdominal walls pushed ahead of the testicle in its descent. 
The tunica vaginalis was pushed ahead, a part of the peritoneum ; the infundi- 
bulum, a part of the transversalis fascia; the cremaster, a part of the internal 
oblique ; the intercolumnar fascia, a part of the external oblique; the dartos, a 
part of the superficial fascia, slightly modified by the presence of elastic fibres 
and muscle fibres ; the skin to form the scrotum. 

The Spermatic Cord.—In front of the cord find the ilio-inguinal nerve ; be- 
hind the cord the genital branch of the genito-crural nerve. Find the excretory 
duct of the testicle—the vas deferens; the spermatic artery, a branch of the 
aorta ; the spermatic veins ; a little artery—the deferential—in the sheath of the 
vas deferens, These structures are all bound loosely together by connective 
tissue. You will trace all these structures to the testicle. 

Next expose the internal oblique muscle by turning aside the external ob- 
lique in this manner: Divide the digitations at their attachments into the eight 
lower ribs. Turn the whole muscle forward and see the internal oblique. Its 
fibres run upward and inward, This is also called ascending oblique. 

The Internal Oblique (Fig. 160)—This muscle has attachments: (1) To 
the outer surface of the four lower ribs ; (2) to the middle lip of the crest of the 
ilium ; (3) to the outer one-half of Poupart’s ligament; (4) to the pubic crest 
and ilio-pectineal line ; (3) tothe linea alba. Notice, first, the arch formed by this 
muscle and the transversalis. In figure 160 you see these muscles are attached 
to Poupart’s ligament for about the outer one-half the length of this ligament; 
then they leave this ligament, arch over the cord, form the roof of the inguinal 
canal, and are inserted into the pubic crest by the conjoined tendon. Trace this 
muscle to the middle lip of the iliac crest, anterior two-thirds. 

Make an incision, parallel to the iliac crest, through this muscle, and you will 
come down upon the neuro-vascular area of the abdominal walls. These vesse 
and nerves are between the internal oblique and transversalis, in a small quantity 
of fatty connective tissue, and are as follows: 

1, Deep circumflex iliac artery, from the external iliac. 

2. Ilio-hypogastric nerve, from the lumbar plexus. 

3. Mio-inguinal nerve, from the lumbar plexus. 

4. Lower intercostal nerves, the twelfth thoracic. 

It will require care to separate these muscles. The guide is this: Keep the 
nerves in sight and follow them. Now trace the internal oblique muscle to the 
outer surface of the four lower ribs. Notice the direction taken by the muscular 
fibres. See also that the fibres of this muscle are attached to the outer one-half 
of Poupart’s ligament, with the transversali: id that both are inserted by a 
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conjoined tendon into the pubic crest and jlio-pectineal line for a 


tance. eu 
‘The transversalis muscle is now fully exposed to view. (Fig. 162.) On 
its outer surface you sce the plexus of nerves and the vessels i 

On its inner surface you will find the transversalis fascia, The fibres of this 

muscle extend transversely across the wall. The muscle arises (1) from the 

inner surfaces of the six lower ribs, interdigitating with the diaphragm ; (2) from 

the lumbar fascia; (3) from the inner lip of the iliac crest; (4) from the outer 

two-thirds of Poupart’s ligament, The muscle is inserted into (1) the linea alba ; 

(2) the crest of the pubes ; (3) the ilio-pectineal line, This muscle assists the 

internal oblique in forming the arch and the conjoined tendon. 
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The Rectus and Pyramidalis.—Make an incision through the sheath of 
the rec extending from the pubic spine to the fifth rib, parallel with the linea 
alba. Carefully dissect the sheath both ways—/. ¢, turn the sheath to the ri 
and left—until you have fully exposed the muscular contents, (Fig. 160.) 
white lines crossing the rectus are the linca: transversa:. You will find the py 
midalis below, arising from the pubic crest in front of the rectus. ‘Truce 


insertion into the linea alba. No can casily lift the 










through the rectus one inch below the umbilicus 
tery and. its veins; (2) the semilunar fold of D 
of the rectus aside and trace out the branches 0 




















Fig. 165.—LunepuLacitencs or Tue Owrveaton Axtuxy. (After Gray.) 





ligament. Below the ring is the horizontal part of the os pubis, 
pectineus musele and its aponeurosis. You will also see the deep 
“arising from the femoral artery and passing upward and inward 
part of the femoral ring, In a certain number of cases the 
artery gives off the obturator artery, which passes cither to the 

ting, a3 in A, figure 165, or to the inner side, as in B. In 
ld complicate an. for reduction of femoral hernia. 
he cadaver that the obturator arteryand nerve lie on the 
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back—smooth, moist, glistening, and attached; you will see it covering every 
organ in the abdominal cavity partially or completely. If by force of circum- 
stance organs lose all or some of their peritoneal covering, this is no fault of the 
peritoneum. Remember, the primitive relation of every organ to peritoneum is 
behind—partially or completely covered thereby. (Figs. 167 and 168.) 

Figure 167 shows aorta giving three branches to three organs. The organ in 
the centre is for practical purposes completely invested by peritoneum. Between 
the two parts of the peritoneal fold is—(1) The organ ; (2) the vessels that take 
blood to and from the organ; (3) the nerves that innervate the organ; (4) the 
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The aorta 
Fic. 167.—SHOWING PARTIAL AND COMPLETE INVESTMENT OF ORGANS BY PERITONEUM. 


lymphatics that scavenger the organ. The organ has only one place where it is 
accessible—only one communication with the wall. 

Examine the cadaver, take up a portion of the small intestine, find the 
superior mesenteric artery, and trace it down between its two parts of the peritoneal 
folds. Now, with your forceps, make a rent in one side of the mesentery, examine, 
and find an artery, a vein, nerves, glands, and fat, as represented in figure 166. 

4. Explain implantation of meso-structures. 

That part of the alimentary canal which remained in its original mid-line of 
the body—as the greater part of the small intestine and rectum—may be said to 
be an example of primitive implantation ; those parts which contracted adhesions 


PARIETAL LAYER OF PERITONEUM, 


PERITONEAL CAVITY 


The aorta 
Fic. 168.—SHowIne Retao-periToxeat. Locauity. 


to localities other than the mid-line, may be said to be examples of acquired 

implantation. The colon and duodenum are examples of this latter variety. 
From what source docs the peritoncum derive its blood-supply ? 

* vill be presently seen that the abdominal aorta has parietal branches and vis- 

wches. The parietal branches, as the lumbar and phrenics, supply the peri- 

‘ering these walls ; the visceral branches supply the peritoneum cover- 

’s. Peritoneal arteries are, then, of two classes—visceral and parietal. 

beritoneal investment of organs, 
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This is as follows : (1) Organs may simply be dehind the peritoneum, as arte- 
ries and veins, in which case we say they are covered by this membrane. (Fig. 
168.) They have not grown sufficiently in thickness to produce any appreciable 
displacement of the peritoneum, Figure 168 shows the aorta behind the peri- 
toneum, but producing no bulging forward of the peritoneum. (2) Organs may 
produce appreciable bulging forward, as in figure 167, when we say they are 
partially invested. Now examine the kidney and you will find its relation to the 
peritoneum represented in figure 167 in the two organs on the two sides. 

7. What determines the degree of peritoneal investment? 

The height to which any organ grows determines this. The peritoneum 
pushed ahead of the organ is called the mesentery of the organ and the peritoneal 
investment. Mesenteries may be long or short. The height to which an organ 


PARIETAL LAYER OF PERVTONEUW 


A MesenTeRy 





The aorta 
Fic. 169. 
In this figure an organ has grown to a considerable height and a long mesentery is the result. 


PARIETAL PERITONEUM 
VISCERAL PERITONEUM 





The aorta 


Fis. 170. 

In this figure, « is an organ completely invested by peritoneum. Its mesentery grows high and falls on 4, 
‘an organ partially invested by peritoneum. At the contact point of a and 6 loss of epithelium occurs. 
Parts of organs, or entire organs, which once possessed peritoneal investment, but subsequently lost 
the same in this manner, are said to be retro-peritoneal, or to have no peritoneal investment. An 
example is to be scen in the case of the right kidney, where the duodenum and colon bear the above 
relation (Fig. 170) to the anterior surface of this organ. 








grows determines, then, both the degree of investment and the length of the 
mesenter 

8. How are the abdominal muscles classified ? 

As vertical and horizontal. The pyramidalis and rectus abdominis are ver- 
tical ; the external and internal oblique and the transversalis are horizontal. 

9. Name the abdominal weak points in the walls of the abdominal cavity and 
their practical importance in surger) 

(1) The inguinal canal, limited internally by the internal abdominal ring, and 
externally by the external abdominal ring. ” This canal lodges the spermatic cord 
of the male and the round uterine ligament of the female. It is the succession 
of weak points that formed the line of least resistance to the descending testicle. 

















Se Sct ons ; eee ete : an ae see RN : 
Tt is made up at the internal to the outer side of the deep 
veins, the deferential 
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deferens. These structures are loosely bound together by connective tissue. In 
practical dissection the cord is found below and external to the pubic spine, not 
as a cord, but asa flattened band. The cord lies on the shelved! inner and upper 
part of Poupart’s ligament, in the inguinal canal. The function of the spermatic 
artery is to supply the testicle with blood, from which the testicle secretes semen. 
The spermatic veins return the blood to the general circulation, the right being 
tributary to the ascending vena cava, the left to the left renal vein. The vas is 
the conduit that leads the semen to the vesicula seminales at the base of the 

r. The artery of the vas nourishes this conduit and inosculates with the 


you can about the femoral sheath, 
osed of two fascism that come down out of the abdominal cavity, 
the other behind the femoral vessels, These fasciae surround 


fascie that form the femoral sheath and why are they so 
femoral vessels is the transversalis ; the one behind the 


‘named in accordance with the rule governing the 
fing, in this case, to the name of the muscles. 
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13. Do the lumbar arteries assist in furnishing the peritoneum with blood ? 

Yes ; the same arteries that supply the walls, supply the peritoneum cover- 
ing the walls. 

14. What can you say of the lumbar arteries? 

They are four in number on each side. They are analogous to the intercos- 
tal arteries. They arise from the abdominal aorta. The right are longer than 
the left lumbar arteries. These arteries are small when compared to their homo- 
logues, the intercostals. The lumbar arteries lie behind the abdominal sympa- 
thetic chain. According to their distribution, the lumbar arteries are classified 
as dorsal branches and abdominal branches. Each has specific relations and 
course, The dorsal branches pass out between the transverse processes of the 
lumbar vertebra, with the posterior primary divisions of the lumbar nerves, and 
attended by their corresponding lumbar veins, to be distributed to the spinal 
cord, passing through the intervertebral foramina ; to the muscles and skin of the 
back ; and to the lumbar vertebra in this region. The abdominal branches of the 
lumbar arteries pass behind the sympathetic chain and behind the quadratus lum- 
borum muscle. They are distributed to the quadratus lumborum and psoas 
magnus muscles and to the abdominal walls. 

15. What can you say of the anastomosis of the lumbar arteries? 

The dorsal branches anastomose with cach other and with the intercostals. 
The abdominal branches of the lumbar arteries anastomose:_ (1) Above with the 
lower intercostal arterics ; (2) below with the ilio-lumbar and circumflex iliac; 
(3) in front with the epigastric and internal mammary. 

16, Uf the abdominal aorta were ligated just above the bifurcation, how could 
the blood reach the lower extremities ? 

Through two channels: (1) The epigastro-mammary arch; (2) the lumbo- 
circumflex anastomotic arch. 

17. Describe the epigastro-mammary anastomotic arch. 

An arch formed by anastomosis between the deep epigastric artery, a branch 
of the external iliac, and the internal mammary artery—a branch of the subclavian. 
This union occurs in the rectus abdominis muscle. 

18. Describe the lumbo-circumflex anastomotic arch. 

It is an arch formed by anastomosis between the lumbar arteries, branches of 
the abdominal aorta, and the dcep internal circumflex iliac artery—a branch of the 
external iliac. 

The arteria sacra media is the sacral representative of the lumbar arteries. It 
is to the aorta what the coccyx is to the vertebral column, what the ensiform car- 
tilage is to the sternum—the exhaustion. It is the representative of the caudal 
artery of some animals. Its small branches are distributed in the same manner 
as those of the lumbar region. 

19. What can you say of the lumbar veins ? 

They accompany the lumbar arteries and are tributary to the ascending vena 
cava, 

20. How would you explain the nerve-supply of the peritoncum ? 

The same nerves that supply muscles that enclose a serous cavity supply 
the serous membrane enclosed. This principle was pointed out by Hilton and 
Van der Kolk. The full law, as given previously, applies not only to serous 
but to mucous membranes as well. 

21. What are the functions of peritoneum ? 

It secretes serum for lubrication of opposed surfaces. It is a highly absorp- 
tive structure. It forms ligaments for holding organs in place. It protects 
organs against violence. It gives strength to organs which it invests. It con- 
serves heat and prevents sudden changes of temperature. 

22. Is serum ever secreted in abnormally large quantities ? 
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with the arteries, that make the canal grow, between them? You see in the figure 
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two | + (1) The stomach, in the middle; (2) dives; between the two 
layers, in eavOR the: stomach ; (3) the spleen, between the two layers, behind the 


stomach. 
: a ded ts of this primitive partition unoccupied (1) im front of the liver; | 
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¢ Spleen and posterior wall, 
we find evidence in our dissection of the unoccupicd parts just referred to ? 
the one in front of the liver is the éroad or faletform digament of the 
he one between the liver and stomach is the gastro-Aepatic or lesser 
The one between the stomach and spleen is the gastro.splemic omenton, 
ie the difference between omentum and mesentery, 
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peritoneum, the urachus in the mid-line extending from the summit of bladder to 
the umbilicus, This is the foetal remains of the stalk of the allantois; it is covered 
by peritoncum, and the particular name given the ridge or fold im this peritoneum 
is plica urachi. This opening sometimes fails to close, 

3. You saw on each side of the plica urachi the fectal remains of the hypo- 
gastric arteries ; these are covered by peritoneum, called plica hypogastrica, 
‘The triangular depression between these two plicie just noticed is the internal 
inguinal fossa, and is associated with direct inguinal hernia 

4. You located the deep epigastric artery and veins, ‘To the inner side of this 


fos TET 





Fic. 176. Tae Viserka or Tine Fortes. (Ridinger.) 


artery you saw the middle inguinal fossa, associated with direct inguinal hernia; 
to the outer side the external inguinal fossa, associated (1) with the beginning of 
the spermatic cord; (2) with indirect or oblique inguinal hernia. You saw also 
that this deep, epigastric artery forms the outer boundary of Hesselbach’s tri- 
angle. 

A You saw the femoral sheath, containing the femoral artery, vein, and femoral 
canal, These structures you saw leaving the pelvis below Poupart’s ligament. 
The peritoneal depression corresponding to the beginning of the femoral canal— 
the femoral ring—is the femoral fossu, and is associated with femoral hernia. 


7 
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6. The round ligament of the liver, you will remember, extends from the 
umbilicus to the liver. It is in the free border of the broad ligament of the liver. 
It is the foetal remains of the umbilical vein, (Fig. 176.) You will remember 
that in the child before birth, the placenta purifies the blood, as do the lungs, 
after birth. ‘he blood is taken in an impure state to the placenta by the hypogas- 
tric arteries, and returned pure by the umbilical vein. (Fig. 155.) 

7. Three omenta are the gastro-hepatic, or small; the gastro-colic, or great; 
the gastro-splenic. You learned to define omentum as peritoneal folds connect- 
ing organ to organ. In your dissection you saw the great omentum as a heavy, 
fatty veil, covering in all the small intestine, and hanging down even into the true 
pelvis. This may even become a hernia,—an omcntocele,—and appear at any one 
of the four fossa: described in the foregoing review. 

8. The Colon and Its Subdivisions (Fig. 175).—The point where differentiation 
takes place is usually in the right iliac fossa ; ‘still, it may occur above this point. 
You will see on your work two flexures in the colon—the hepatic, at the lower 
margin of the right lobe of the liver; the splenic, at the lower margin of the 
spleen. ‘The transverse colon lies between these two flexures, The descending 
colon is below the splenic ; the ascending, below the hepatic flexure. 

g. You will examine and recall the nature of the colic attachments. That of 
the ascending, and also of the descending, is in the nature of one structure 
adherent to another; their meso-colons, in other words, are short; hence you 
are not able to move them freely from place to place, as you can move the 
transverse colon. On the other hand, the meso-colon of the transverse colon is 
very long, due to which fact the transverse is the most movable part of the 
colon. Also recall the definition for mesentery: peritoneal folds binding organ 
to wall, The meso-sigmoid is also long. 

10. Diagnostic of large intestine, you will remember, are the three longitudinal 
muscular bands of fibres; the consequent sacculations produced by these ; the 
fatty masses called appendices epiploice. ‘The latter are variable in size ; in one 
case they may be very large, in another quite small; they are always present 
on large intestine. Any one of the three bands will lead to the appendix. 

11. As you will remember, you inflated the duodenum and studied the third 
part of this organ as it passed behind the superior mesenteric vessels. The 
remaining part of the small intestine is arbitrarily divided into an upper two-fifths, 
called jejunum, and a lower three-fifths, called ileam. Jejunum means empty or 
hungry, and ileum means coiled. There is no practical histological difference 
between the two, They are held by their mesentery to a line extending from the 
left side of the body of the sccond lumbar vertebra, to the right sacro-iliac 

nchondrosis. In its course it lies upon, as you will presently see, the aorta, 
vena cava inferior, transverse part of the duodenon, and vertebral column, You 
will see, then, that the mesentery of the small intestine forms a partition between 
the right iliac fossa and the true pelvis; that fluid to the left of this partition 
would be directed into the pelvis, to the right of the same, into the right iliac 
fossa. Make this experiment, 















































You will now, by dissection, analyze the following localities and_ structures: 
1. The foramen of Winslow, 

The root-structures of the liver. 

‘The lesser cavity of the peritoneum. 

The greater cavity of the peritoneum, 

. The ascending, descending, and transv 








web 


e¢ duodenum, 
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6. The pancreas and splenic artery. 

7. The stomach and gastric artery. 

8. The liver, hepatic artery, and portal vein. 

g. The superior and inferior mesenteric arteries and veins. 

10. The anterior relations of the right kidney. 

11. The anterior relations of the left kidney. 

12. The root structures of the kidney. 

13. Descriptive renal terms. 

The foramen of Winslow is the communicating passage between the greater 
and lesser peritoneal cavities. The foramen has definite boundaries, which must 
be located by each student, and then learned. Surgical operations on the gall 
ducts of late years have made it imperative for the student of anatomy to have 
such a thorough knowledge of structures in this locality, that by the sense of 
touch alone, he may know perfectly both his longitude and latitude. The 
foramen is variable in shape ; it may be round, semilunar, or triangular. Asa 
rule, it will admit two fingers. Introduce your left index finger and find, in front 
of your finger, the front boundary—the free border of the lesser omentum 
containing the hepatic root-structures; behind, the posterior boundary—the 
ascending vena cava and a ligamentous band of peritoneum extending from the 












‘ue puer = ___ Hepatic artery 





Portal vein 
Fic. 177.—RELATION oF STRUCTCRES AT AND BELOW THK TRANSVERSE Fissure, (Thane.) 


liver to the right kidney ; above your finger, the caudate lobe of the liver; and 
below, you will recognize the hepatic artery and the duodenum. 

The Root-structures of the Liver (lig. 174).—Insert your finger into the 
foramen of Winslow, and with your forceps plow through the anterior layer of 
the gastro-hepatic omentum. You will now find three large structures, which a 
few moves of the forceps will liberate from their bed of connective ti (1) To 
the right side and below, and corresponding to the gall-bladder, the common bile 
duct ; (2) to the left side and above, the Acpatic artery ; (3) between these two, 
but on a deeper plane, the portal vein. (Fig. 177.) Carefully examine the artery 
and you will find numerous nerves surrounding the same. They come from the 
pneumogastric and sympathetic. The connective tissue embedding these struc- 
tures and escorting them to the interior of the liver is the capsule of Glisson. 

The Bile Ducts (Fig. 174)—These are three in number. ‘The hepatic brings 
bile from the liver ; the cystic is the duct between the gall-bladder and the point 
where the hepatic meets it. The common duct begins at this point, passes 
behind the first part of the duodenum, and under the head of the pancreas 
reach the retiring duodenal elbow, where, with the pancreatic duct, you will 
find it opening into the duodenum. This duct is about four inches long. 

The Hepatic Artery (Fig. 174)—Trace this vessel to the cceliac axis. It 
lies, as you will see, between the two layers of the lesser omentum, Follow Xs 
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of branches to each. Find the excretory duct of this organ—the pancreatic duct 
—opening into the duodenum with the common bile duct. 

The Stomach (Fig. 174)—This organ has an esophageal opening ; a 
pyloric opening ; an anterior surface, on which you will find anastomosing the 
transverse arteries from the gastric artery and the right and left gastro-epiploic 
arteries ; a posterior surface, likewise occupied by arteries; a greater curvature, 
occupied by the greater omentum ; a /esser curvature, occupied by the lesser 
omentum ; a fundus, in relation with the spleen by the gastro-splenic omentum. 
Now trace the gastric artery from the cqliac axis to the gastro-cesophageal junc- 
tion ; here you will see the artery divide into two branches—one to the walls of the 
oesophagus, the other to the cardiac end of the stomach. The main artery 
follows the lesser curve of the stomach and anastomoses with the pyloric branch 
of the hepatic artery. 

The liver must be studied and dissected with reference to : 

1. Lobes and their visceral impressions. 

2. Fissures and their occupants. 

3. Ligaments and their derivation. 

4. Capsule of Glisson and its function. 

5. Blood- and nerve-supply. 

6, Foetal remnants and their location. 
7 
8. 
9. 











. The portal vein and its formation. 
. The hepatic veins and their escape. 
. The gall-bladder and bile ducts. 

10. The descriptive terms used. 

11. The relations to other structures. 

Lobes,—(1) Right lateral; (2) left lateral; (3) quadrate; (4) caudate; (5) 
Spigelian. 

Ampressions are produced by continuous contact with certain adjacent organs. 
On the under or visceral surface find: (1) the renal impression ; (2) the colic 
impression ; (3) the duodenal impression ; (4) the gastric impression. 

Fissures (1) The transverse fissure is the most important. It transmits the 
hepatic artery, the portal vein, the hepatic ducts, and the hepatic branches of the 
vagus and sympathetic nerves. In front of it is the quadrate lobe ; behind it the 
caudate and Spigelian lobes. (2) The /eft longitudinal. This separates the left 
from the right lobes, and has an avterior and a posterior part. The anterior part 
contains the round ligament ; the posterior part contains the remains of the ductus 
venosus. (3) The fissure for the gall-bladder and (4) the fissure for the ascending 
vena cava. Note, too, and show on your dissection, that on the posterior sur- 
face of the liver are found two fissures already mentioned—(a) fissure for the 
ductus venosus, (4) fissure for the vena cava; while on the inferior or visceral 
surface are found three fissures—(a) transverse, (6) umbilical for round liga- 
ment, (c) vesicle for the gall-bladder. (5) Ze right ongitudinal, This also 
consists of an anterior branch that contains the gall-bladder and a posterior 
branch that contains the vena cava. The two are interrupted by the caudate 
lobe. Compare your dissection with figure 178, 

The letter H includes the five fissures of the liver in this manner : the trans- 
verse fissure forms the cross-bar ; the fissure for gall-bladder and fissure for vena 
cava form one vertical bar; the fissure for the ductus venosus and the fissure for 
the round ligament form the other vertical bar. 

The hepatic ligaments are five in number. One of these is a false liga- 
ment, a fetal remnant called the round ligament, the ligamentum teres hepatis. 
It occupies the anterior part of the left long’ al fissure. The other four lig: 
ments are of peritoneal origin, and are called : (1) The suspensory, broad, or falci- 
form ; (2) the right lateral ; (3) the left lateral; (4) the coronary, “The \aticr 
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Fri, 18 —THe SUPERIOR MisexT RAI AmrERY ann Yiaw. 
(The colon is tuined ap, and the small intestines are drawn over to the left side.) 


intestini tenuis ; {3} a small branch already tound—the inferior pancreatico- 
duodenalis, T' ins must be dissected at the same time. If now you will 
‘thoroughly wash the mesenteric fat aw: h ether, and permit the specimen to 
oe sympathetic nerves accompanying the arteries may be seen. 

The Inferior Mesenteric Artery.—To dissect this artery and its ace 
in, take the mass of jejunum and ileum far over to the right side, 
the main stem of the artery at its origin f 
hole through the peritoneum, and, as in thi 
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organs of digestion, except the liver. This blood is laden witl 
and bile, all of which are removed from the blood in the liver. 

Anastomosis of Arteries to the Abdominal of 
The gastric artery from the cueliac axis supplies the abdominal part 
agus, the side of the stomach represented by the lesser curve, 
with the hepatic, at the pyloric end. (2) The hepatic artery 
and communicates, through the gastro-duodenal artery, with: 
and superior mesenteric arteries. (3) The several branches © 
Suceessively anastomose, so you can trace from cesephagus to 
tinuous blood-supply to all the viscera of this system, 

Anterior Relations of the Right Kidney.—The anterior 
fight kidney is occupied, from the kidney forward, (1) by the 
fatty capsule; (2) by the following organs: liver, duodenum, : 
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TapLe SHOWING CoMMON D:sEASES.—{ Continued.) 
( Sympathetic pain, not severe, dul, heavy behind sternum, 
Somatic pain, sharp soreness, acute. 
Reflex, epigastrium, short ribs. 
Nerve route, cardiac plexus via intercostals, 
{ Sympathetic pain, distress, in incipiency. 


Bronchitis, . . . . « 


Somatic pain, acute, darting, paroxysmal. 
Reflex, precordial tenderness and pain. 
Nerve route, cardiac plexus 2a intercostals. 


{ Sympathetic pain, distress rather than pain. 


Pericarditis, 


Somatic pain, acute when complicated by pericarditis. 
Reflex, precordial tenderness and pain. 
Nerve route, cardiac plexus 2a intercostals. 
(Sympathetic pain, constant and aching. 
Somatic pain, darting, stabbing. 
Reflex, chest, left shoulder, arm, forearm, fingers. 
Nerve route, cardiac plexus via circumflex, internall cutaneous, ulnar. 


{ Sympatheti burning pain under sternum. 


Endocarditis, 


Valvular Lesions, . . 





P: 

Somatic pain, intense and lancinating. 

Reflex, chest, arm—right, neck—lower extremity. 
Nerve route, cardiac plexus v/a somatic system. 
‘Sympathetic pain, aching locally. 

ithaiacls Aneucyeais | Somatic pain, intense and boring. 


Angina Pectoris,. 


Reflex, back and chest. 
Nerve route, cardiac plexus va intercostals. 
(Sympathetic pain, pricking locally. 
, Somatic pain, severe, excruciating. 
Renal Colic, - Reflex, chest, abdomen, penis, testicles. 
Nerve route, solar plexus via intercostals, internal pudic. 
Sympathetic pain, local aching and burning. 
Aneurysm of ( Somatic pain, severe and radiating. 
‘Thoracic Aorja, . 1 Reflex, chest walls and abdomen. 
Nerve route, cardiac plexus via intercostals, 
Sympathetic pain, heavy in back. 
Aneurysm of Abdom- 
final Aorta, .. 


Somatic pain, intense in abdominal walls. 

Reflex, abdominal walls. 

Nerve route, solar plexus via intercostals. 
Sympathetic pain, locally deap-seated and boring. 
Somatic pain, severe and radiating. 

Reflex, upper and lower extremi 

Nerve route, sympathetic and somatic systems. 
Sympathetic pain, sympathetic ataxia, 
Somatic pain, fulgurating pain in extremities. 
Reflex, girdle pain in abdominal walls. 
Nerve route, somatic and sympathetic. 


{ Sympathetic pain, dull pain locally. 





Spinal Menin; 


is, 








Locomotor Ataxia, . 


Somatic pain, severe, lancinating 
Reflex, penis, perineum, and testicle. 

Nerve route, renal plexus via internal pudic nerves. 
Sympathetic pain, locally gnawing. . 
Somatic pain, lancinating. 

Reflex, absent in eight per cent. of recorded cases. 
Nerve route, solar and vagus. 

Sympathetic pain, burning and gnawing. 

Somatic pain, pain often absent for days. 

Reflex, epigastric tenderness. 

Nerve route, solar plexus va intercostals. 

Sympathetic pain, griping. 

Faiaainar-Coildyren, { Somatic pain, severe character. 





Renal Inflammation, 





Cancer of Stomach, . 


Gastric Ulcer, 


Reflex, epigastrium. 
Nerve route, solar plexus via lower intercostal. 
( Sympathetic pain, uneasiness, 
Somatic pain, tearing and cutting. 
he q Reflex, umbilicus and right iliac regions. 
| Nerve route, solar plexus via lumbar plexus. 





Enteralgi 
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TABLE SHOWING COMMON DisEASES.—(Continued.) 
Sympathetic pain, dull and aching. 
Somatic pain, umbilical tenderness. 
Reflex, abdominal walls. 
Nerve route, solar plexus va lumbar plexus. 
Sympathetic pain, local burning. 
Somatic pain, gnawing. 
Reflex, right hypochondrium. 
Nerve route, solar plexus va intercostals. 
(Sympathetic pain, local pain set aside. 
. jomatic pain, severe in umbilical region. 

Intussusception, . - + Reflex, abdominal walls. . 
( Nerve route, solar plexus va lower intercostals. 
¢ Sympathetic pain, set aside locally, or colicky. 
\ Somatic pain, severe in umbilicus. 

Refiex, abdominal walls, 

Nerve route, solar plexus via intercostals. 
( Sympathetic pain, dull locally, 
Parenchymatous Somatic pain, mild somatically. 

Hepatitis, . . . . ] Reflex, under right scapula, in shoulder. 

Nerve route, solar plexus va circumflex and intercostals, 

Sympathetic pain; when deep-seated, no pain. 


Acute Enteritis, 


Duodenal Ulcer, . . 


Strangulated Hernia, 


Suppurative Somatic pain, severe when superficial. 
Hepatitis, Reflex, right shoulder. 
Nerve route, solar plexus va circumflex nerve. 
Sympathetic pain, weight in right hypochondrium. 
Ciedieale Somatic pain, very seldom any pain. 


Reflex, no reflex. 

Nerve route, solar plexus via vagus. 
Sympathetic pain, darting in various directions. 
Somatic pain, severe. 

Reflex, the abdominal walls. 

Nerve route, solar plexus 2a intercostals. 
Sympathetic pain, uneasiness and distress. 
Somatic pain, severe, cutting, tearing. 

Reflex, chest and abdomen. 

Nerve route, solar plexus v/a intercostals. 
Sympathetic pain, dull and distressing. 
Somatic pain, severe and annoying. 

Reflex, scalp, back, thigh. 

Nerve route, hypogastric plexus va fifth nerve, lumbar plexus. 


Cancer of Liver, . . 


Biliary Calculi, 


Ovaritis 
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Rationale of reflex pain and the anatomical factors involved in a simple 
physiological reflex circuit. The rationale of reflexes is to be found in the law 
of projectiles. Pain as a projectile having reached a transfer centre, pursues the 
line of least resistance or the point of greatest traction. The factors involved in 
a reflex circuit are : (1) A sensory nerve leading toa transfer centre. (2) A sen- 
sory nerve leading from a transfer centre to a sentient area. 3. A transfer centre 
communicating centrally with a sympathetic area, and peripherally with a somatic 
are: In figure 186 the pain is in the end of the penis; the disease is renal 
colic, The sensory nerve to the penis, the internal pudic, a branch of the sacral 
plexus: the nerve-supply to the kidney is from the renal plexus. The pain is 
more severe in the distribution of the somatic nerves than at the seat of the 
disease. 

In like manner figure 186 shows the same. This we will then call a sen- 
sory reflex pain, in which the pain is greatly exaggerated by its transmission 
over the somatic part of the reflex circuit. .\ motor reflex pain may be repre- 
sented in figure 187. Here also is a reflex circuit, the constituents of which are 
(1) a sensory nerve; (2) a motor nerve ; (3) a tr er centre. The phenomena 
produced are called motor reflexes 

Remember, these schematic figures are introduced here, not for the purpose 
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of attempting to teach the physiology of reflexes, but simply to impress on the 
student the imperative necessity of being able, in dissection, to show the place 
where somatic and sympathetic nerves communicate, by the werzi communicantes, 

Ts there any difference in the transmissional power of somatic and sympathetic 
nerves ? 

From the decided difference in the character of pain reported by these two 
nerves we would conclude there is a difference. 

What is the difference in transmissional power ? 

This is conjectural only. Simply to aid the memory, we might view the 
subject in the light of logical reasoning. For physiological facts, however, you 
must consult physiologists. Structure is the correlative of function; hence, 
marked differences in function entail consequent marked differences in structure. 
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Fic. 186,—SHow!nc SCHEMATICALLY A SENSORY REFLEX CIRCUIT. 


The converse is true. The sympathetic individual fibre is smaller ; its fibres 
undergo numerous interruptions, not only in the ganglia of the gangliated cord, 
but also in numerous other plexuses, of which the plexuses of Auerbach and 
Meissner may be taken as the type. 

Somatic and sympathetic nerves are routes by which nerve-impressions travel. 
Nerve-impulses, of whatever kind, are, then, projectiles, and amenable to the law 
of projectiles: “Projectiles follow the line of greatest traction, the point of 
least resistance, or the resultant of the two. If, then, the small calibre of 
sympathetic nerves, and their frequent interruptions, form a resistance to nerve- 
impulses, then somatic nerves, possessing neither of these assumed impedi- 
ments, logically furnish lines of least resistance. 

Our conclusion would be, then, that in the case of a given irritation in a sym- 
pathetic area, as in cardiac valvular lesion, the sympathetic reports the pain to 
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the cardiac plexus ; this plexus, howevey, transmits the impulse to the nearest 
somatic nerves, which greatly intensify the pain, and refer the same, peripher- 
ally, to the chest, left shoulder, forearm, and fingers, by the intercostals, 
descending branches of the cervical plexus, internal cutaneous, median, ulnar, 
and radial nerves. Thus, a pain that was reported as simply “aching,” in the 
locality of the lesion, under poor transmissional conditions, becomes, under the 
better transmissional conditions of somatic nerves, a pain darting, stabbing, and 
excruciating. 

Branches of the Abdominal Aorta and Sympathetic Nerves.—I now 
desire you to dissect the branches of the abdominal aorta with special reference 
to the sympathetic nerves. This is logical, since the sympathetic accompanies 
every artery to its visceral end, takes the very name of the artery, and regulates 
the amount of blood each organ shall receive, both in health and disease. The 
sympathetic reports to the cortical sensory areas in the cerebrum sensations, both 
of pain and well-being, through the vagus and all the spinal nerves. It carries 
on the function of organs during suspension of volition. 

The following explanation of arrangement will give you a clear idea of the 
meaning of terms, Before you proceed further, master this scheme : 

1. Every artery is surrounded by a plexus of small nerves, which accompany 
the artery in all its branches to the organ supplied by the artery. 
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2. This plexus, which always takes the name of the artery it accompanies, 
has its origin in a ganglion near the beginning of the artery on the aorta; the 
plexus also takes the name of the artery which its branches accompany. 

3. The ganglion—i.c., all the ganglia situated at the beginning of all the 
branches of the abdominal aorta—is fed by nerves from the solar plexus. 

4. The solar plexus is situated in front of the beginning of the abdominal 
aorta. It consists of two large semilunar ganglia, which embrace the ceeliac 
axis. The two ganglia are connected both above and below the artery which 
they embrace. The plexus is formed by branches from the vagus, uniting here 
with the sympathetic. In this way, then, may be explained the manner in which 
the vagus reaches all the abdominal organs with motor fibres. 

5. The solar plexus, then, is that part of the sympathetic nerve from which 
all the abdominal viscera derive their nerve-supply. It is situated high, but is 
prolonged downward under the name of the aortic plexus. From this the gan- 
glia situated at the beginning of the branches of the aorta take their origin: 
these ganglia throw off plexuses which accompany the artery. The solar plexus 
is a sort of clearing-house for the abdominal sympathetic nerves. 

6, From above down, then, the succession of names is as follows : (1) The 
solar plexus, formed of two semilunar ganglia ; (2) the downward prolongs 
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will come from plexuses on the artery; these plexuses will originate in ganglia 
near the origin of the artery; they will take the name of the artery and trace 
their own origin to the hypogastric plexus. We shall find, in the thorax, the 
heart and lung concerned in the circulation of the blood and its purification 
respectively. These organs receive their nourishment through arteries, and 
their arteries are attended by nerves, which nerves have their origin in plexuses ; 
these plexuses spring from ganglia near the origin of the artery, and these 
ganglia trace their own origin to the cardiac plexus. 

There is, then, one great sympathetic depot for the organs in the thorax, called 
cardiac plexus ; one in the abdomen, called solar plexus ; one in the pelvis, called 
Avpogastric plexus. This arrangement is simply to make possible a physiological 
division of labor, Remember, then: the manner of distribution of sympathetic 
nerves is always the same in every region of the body ; branches, plexuses, and 
ganglia take the name of the artery ; there are three large plexuses—(1) cardiac, 
(2) solar, (3) hypogastric; there are as many small plexuses as there are 
arteries to supply viscera—and these small plexuses all draw their influence 
from the three large plexuses. 

In view of what we have found, and what we shall find, let us gain a general 
idea of the sympathetic system in the following questions and answers : 

1. Js the sympathetic a system, separate and entire, and independent of the 
cerebro-spinal? 

No; sympathetic nerves are only nerves, branches of the spinals, set aside 
to supply organs. 

2. Of what does the sympathetic system consist ? 

(1) OF gangliated cord, in the form of a horse-collar, communicating on the 
anterior communicating artery above and on the coccyx below ; (2) of spinal 
branches, called rami communicantes—two from each spinal nerve ; (3) of three 
prevertebral plexuses—cardiac, solar, and hypogastric ; (4) of branches of distri- 
bution ; (5) of plexuses and ganglia that take the name of the arteries on which 
found. 

3. Can we see the nerves and ganglia ? 

Yes ; in the thorax behind the pleura, and located opposite the heads of the 
ribs, you can see the ganglia ; you can also find the two communicating branches 
from the spinal nerves ; also the cord extending from one nerve to another. 

The Hypogastric Plexus.—In the lumbar region you will find the gangli- 
ated cord on the front of the bodies of the vertebra, along the inner margin of 
the psoas magnus. You can trace branches to the lumbar nerves behind the 
psoas magnus. You will see numerous branches from the lumbar cords, uniting 
with branches coming down from above to form the hypogastric plexus. This 
is between the common iliac arteries and passes down to form the pelvic plexus. 
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oblique, lies in front of the spermatic cord in the inguinal canal, escapes by the 
external abdominal ring, and supplies the scrotum and inner side of the thigh, 

3. Genito~crural, descends on the front surface of the psoas magnus, divides 
into a genital and a crural branch; the genital branch enters the internal abdom~ 
inal ring, lies behind the spermatic cord, and is distributed to the cremaster mits 
cle. In the female it goes with the round ligament, supplies the same with 
motion, and is lost in the labia majora, 

4. The crural branch of this nerve descends on the external iliac artery, lies 
in the femoral sheath, and is distributed to the skin covering the insertion of the 
psoas—according to Hilton's law 
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Fic. 190.—Beancties OF THE LUMNAR AND SACKAL PLEXUS, VIEWED PROM REFORE. 
(After Hirschfeld and Leveillé.) 









5. External cutaneous, emerges from the outer side of psoas, crosses iliacus 
under the iliac fascia, leaves pelvis under crural arch, below anterior Superior 
spine of ilium, pierces deep fascia of thigh, and supplies skin over outer side oF 
thigh, being a dismembered branch of the anterior crural nerve, in reality. 
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6. Ob s from psoas on inner side, lies on outer wall of pelvis, 
leaves pelvis by obturator foramen, divides into anterior and posterior divisions, 
separated by the adductor brevis muscle; fhe aaterier division communicates with 
the internal cutancoussand) Jong saphenous ferves, forming the subsartorial 
plexus for the iF the insertion of the adductors—/dton's 
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daw. Itthen supplies the gracilis, adductor peicy! adductor brevis, and sar- 
torius. The posterfor division supplies the hip, knee, obturator externus, and ad- 
ductor magnus, 

7. Accessory obturator often absent; when present it lies to the inner side of 
= psoas, passes under outer border of pectincus, supplying this muscle and the 
hip-joint, 
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(From 4 dissection by W, J. Walsham in the Musoam of St Bartholomew's Hospital.) 
‘The bladder is hooked over to expose back of pelvis, 


Anterior crural, emerges between the iliacus and psoas muscles, under 
crural arch-or Poupart's ligament. lies in a groove between these muscles under 
the iliac fascia ; it gives off the internal cutaneous, middle cutaneous, and long 
saphenous branches. Its muscular branches are to the sartorious, rectus femoris, 
vastus internus, vastus externus, and crureus. The branches to the vasti also 
send filaments to the knee-joint; the branch to the rectus sends a filament to the 
hip-joint—Ailton's law. 


9. The inmbar nerves send rami commumicantes to the hypogastric plexus, 
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10. The dorsi-Lumbar cord is the communication of the first fur 
fast thoracic nerve; the lumbo-sacral cord is the communication of mn 
(plexus with the sacral plexus. Find these two cords on the cadaver, 

Dissection of the Internal Iliac Artery (Fig. 191)—Theo 
divides into the intemal and external. Use only the forceps when yo 
branches of vessels. Follow the direction of the artery and its branche h 
are given off, and find: 

1. The wrefer, crossing into the pelvis at the bifurcation of the common iliac 

artery, and its small ureteric in its sheath, : 


2. The bladder being inflated, find the three vesical arteries—superior, merddle, 
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Fic. 192.—Mescus of tHe Fioon or THe Pax, 
(A portion of the ischial and pubie bones sawn away.) 
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In connection with the superior vesical, find the odliterated fiypos 





3. Find also the middle hermorrhordal, to the rectum, in company with syne 
pathetic nerves from the pelvic plexus 


4 Find the wrerine artery (Fig. 204) passing between the folds of the broad 
ligament of the uterus. 
5. Find the vaginal 
one another and with t 
6. Trace the i/o-/uméer between the psoas magnus and vertebral column | 
at this point see it divide into,an- iliac and a lambar branch, 


a 








arteries, three or four, in number, anastomosing with 
uterine. 





3. It is covered by the pelvic fascia and peritoneum. 
|. It is crossed by the internal iliac vessels. 
5 The gluteal and sciatic arteries transfix it, © 
_ 6 It receives the fifth and part of the fourth lumbar nerves, | 
‘The part received from the lumbar is called the /rmdéo 
sucral plexus is formed by the union of the lumbo-: 
primary divisions of the first, second, third, and a p 
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g. This union is called sacral plexus to the lower margin of the 
sciatic foramen, where it continues its course under the name of great sciatic nerve, 
to. The sacral nerves all send rami communicantes to the pelvic sympathetic 
plexus, which you have already found, located to the inner side of the anterior 
sacral foramina, by the side of the rectum and bladder, 
Dissection : (1) Trace the first, second, and third sacral nerves as fur into the 
sacral foramina as possible, Notice! This must be done with a blunt forceps, 
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Fic, 194.—A Dissection OF THE LUMBAR AND SACKAL PLEXUsES, FROM BEHIND: 

(The anterior crural nerve is placed between the external cutancous and obturator nerves.) 


and with a very delicate touch, to avoid injuring the small branches given off to 
the sympathetic—pelvic part of the gangliated cord. After this is done, all the 
fat must be dissolved by ether, benzene, or gasoline. (2) Now dissect in the 
direction of the branches given off, and find the following 


BRANCHES OF THE SackAL PLexus. 


i. The hembo-secral cord is the communication between the sacral and lum- 
bar plexuses. It is formed by the fifth lumbar and part of the fourth lumbar— 
19 
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‘Popliteal of Great Sciatic 
Fen ratasnain Solel to the communicans tibialis to form the short 
sap 
2 Three articular branches to the knee, proceeding with the superior and 
inferior external articular arteries and the azygos. 
. Cutaneous branches to the skin covering the peronci | Soreness 
the communicans fibularis. 
4. The anterior tibial nerve, whieh gives off an articular branch to the ankle, 
to the metatarso-phalangeal joints of all the toes.  Musenlar branches to the 
tibialis anticus, extensor proprius hallucis, extensor longus digitorum, extensor 
brevis digitorum, and a muscular branch to the first interosseous muscle, 

5. The muscwlo-certancous, which gives off its muscular branches to the 
peroneus longus and peroneus ev | muscles, Cutaneous branches, internal 
and external, to the dorsum of the foot, communicating with the internal and 
extemal saphenous nerves, # 

1. Where is the lumbar plexus located ? 
is behind the peritoneum in the deep substance of the psoas magnus muscle, 
2. How is the tumbar plexus formed ? 
the union of the anterior primary divisions of the first, second, third, and 
of the fourth lumbar nerves, and the dorsi-lumbar cord. 
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Visceral Relations —On careful dissection you will see the 
‘very important relations to the following structures : (1) Aspreviously 
the superior surface of the diaphragm is occupied by the three serous 
‘The pulmonary surface of the diaphragm corresponds to the base of the lung. 
‘The cardiac surface corresponds to the base of the pericardium. (2) The déper, 
stomach, (, kidmeys, and suprarenal “sare in relation with its under 
surface. (3) The aorta, axsophagus, ascending vena cava, the vena azygos minor, 
the prenmogastric nerves, the splanchnics, the sympathetic—all pass through the 
diaphragm. (4) Posteriorly, the diaphragm arches over the psoas magnus and 
the quadratus lumborum. A fibrous arch, formed by the iliac fascia, arches over 
the psoas ; one formed by the anterior layer of the lumbar fascia arches over the 
quadratus lumborum muscle, Consult carefully figure 195. Lastly, remove 
the peritoneal covering of the diaphragm, and see the beautiful manner in which 
the fibers from the three different sources of origin approach for insertion the 
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FIG. 195. —Di arin anal 


central tendon. The central tendon corresponds to the base of the pericardium ; 
the fibrous part of the pericardium is the downward prolongation and expansion 
of the third layer of the deep cervical fascia, having firm bony attachments to 
the base of the skull; hence, in deep inspiration it is not the central tendon that 
becomes depressed, but the musenlar part of the diaphragne. 











her Structures 3 —(!) The quad- 
iliacus ; (5) crura of 
diaphragm ; (6) anterior common ligament of verte in; (7) obturator 
internus; (8) obturator externus; (9) obturator membrane; (10) pyriformis; 
(71) coceygeus ; (12) levator ani; (13) white line of the obturator fascia, 
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Locate on your cadaver: (1) The iliac fossa; (2) the auricular surface of 
the ilium ; (3) the tuberosity of the ilium ; (4) the tul of the ischium ; (5) 


the spine of the ischium ; (6) the spine of the pubes; (7) the ilio-pubal 
(8) the ilio-pectineal line shee the anterior and ee eee th 

(10) the ischio-pubic ramus; (11) the thyroid or obturator forame 
symphysis pubis; (13) the anterior superior and anterior inferior ili: 
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Fic. 196.—Tne Laerr Har-zoxe. (Loternal surface} 


(t4) the posterior superior and posterior inferior iliac spines; (1§) the yreater 
and lesser sacro-sciatic foramina; (16) the greater and lesser sacro-sciatic li 
ments; (17) the obturator groove. Locate the above points on the cadave 
and in the progress of your dissection find and dissect the soft structures 
attached to them or in any way bearing important relations thereto, Study 
thoroughly the os innominatum, 

Dissection. —Quadratus Lumborum.—Find the origin on the ilio-lumbar 
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ligament and the iliac crest for two inches. Trace the muscle to il 
into the lower border of the twelfth rib and into the transverse pro 
four upper lumbar vertebra. Now place the kidney in its original po 
this muscle. This muscle lies in front of the erector spin: muscle. In & 
these two muscles form a guide to operations on the kidney. See whether 
can demonstrate on your work these structures, in the following relation from 
behind forward; (1) The guadratus dunsborum ; (2) the fumbar fascia; (3) the 
fast thoracic nerve, the tlio-hypogastric and ilio-inguinal nerves; (4) the fatey 
capsule of the kidney ; (5) the kidney. 1n operations on the kidney from 
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Fic, 197.—-Pyoas, Tuiaets, ann Quankatos Lownores, 


you would find the above relations, Study the above relations until you have a 
perfect picture of all these structuresin your mind, The lower end of the kidney 
is about one and one-half inches above the iliac crest 

The psoas magnus muscle in its relation to vessels and nerves has been 
previously described. The muscle has a strong synergist in the iliacus, ‘These 
two are sometimes spoken of as one muscle, with two heads or parts—the sia= 
psoas. The two muscles are inserted into the lesser trochanter of the femur 
By this action, when the thigh is the fixed point, they draw the pelvis forward, 
he heads of the femur. They thus antagonize the glutegs 
magnus arises fromthe sides of the bodies of the last thar 
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nerves of the sacral plexus ; it passes through the lesser sacro-sciatic 
Obturator Externus.—Detach the muscle from the bony margin of the 
obturator foramen ; from the obturator membrane. It is inserted into the digital 
‘or trochanteric fossa. It is supplied by the obturator nerve. Now you can sce 
and study the obturator membrane. See the obturator nerve shee through a 
notch on under surface of the horizontal ramus of the o5 pubis, 
Locate on the sacrum (Fig.199): (1) The bodies ; Jae ga fora- 
amina ; Pee eaiverer lines (4) thealeoe wings (3) 
“ulation ; (6) the origin sen pyriformis ; (7) th cea 
the anterior | sneer meek csacrum by three 
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lations. (Fig. 199.) It leaves the viet by the greater sacro-sciatic fora- 
— dividing this into an upper and a lower compartment, and is inserter! tata: 
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FiG, 200.—MUSCLES OF THR FLOOR oF THE PELVIS. 


very. It is an external rotator of the 






the upper border of the greater tro 
thigh. Its werve-supp/v is from the sacral plexus 
The coccygeus extends from the spine of the ixchium to the anterior surface 
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nies fowonoeen andlor 
the inner surface of spine, Between these two: points it arises from 
the white line, The muscle has a triple insertion ; he Into the tip of the coccyx ; 
(2) into the central point of the perineum ; (3) into the rectum. In the female 
the anterior fibres are inserted into the side of the vagina. Firuction = It draws 
ues coccyx forward, elevates the floor of the pelvis, and aids in compressing the 
pelvic viscera, 

The pelvic white line is formed by a delamination of the obturator fascia. 
It extends from the spine of the ischinm to the pubic bone. (Fig. 200.) Tt 
gives partial origin to the levator ani muscle. 


FEMALE GENERATIVE ORGANS. 
Now thoroughly cleanse the pelvis and study the internal organs of genera- 
tion of the female as follows : = - sy 
1, Observe in front of the uterus, the bladder, partially covered by perito- 
neum. In front of the bladder you will see a cellular space called Retzius’ 
space. 
2. Pall the uterus to one side and study the relation of the following struc~ 
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tures: (1) The round ligament of the uterus; (2) the ligament of the ovary ; 
(3) the Fallopian tube, or oviduct. 

As you pull the uterus to the opposite side, you will notice these three 
Structures dispersing to different parts from the angle of the uterus. Trace 
them out, remembering they are all between the two layers of the broad liga- 
ment (lig. 201), as follows: (1) The round ligament to the internal abdominal 
fing, on the outer side of the deep epigastric artery, down through the inguinal 
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Pio, 205—Scitiore oF THe OVARIAN AND UPRRINE AND VAGINAL ARMIES. 


(rOsTEMON suReAGE OF POOF OF UTENUS 






j cian, sarin ma 
Pic. 205.— TUR FEMALE OnGans OF GENKRATION, (Modified from Sappey.) 
(Vagina divided and laid open bebind.) 
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viscera in at pelvis. The nerves 
artery. The nerves proceed from a us 
from a ganglion ; the ganglion is supported by the pelvic en Pp 
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1. Name the ligauents of the wlerus you have this far found, and 
their derivation. 

(1) The round ligament; (2) one im front, called the anterior or 
uterine ; (3) one posterior, the recto-uterine; (4) two sacro-uterine ; (| 
broad ligament The round ligament that in your dissection yor 
through the inguinal canal, is lost in the labia majora ; it is homologor 

matic cord, It is composed of fibrous and muscular tissue from the 
The cord is attended by a hood of peritoneum called the canal of Nuck, 
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DISSECTION OF THE ANTERIOR REGIONS OF THE THIGH AND 
LEG AND OF THE ADDUCTOR REGION OF THE THIGH. 


The following review of the practical osteological points on the bones of 
the lower extremity must be thoroughly mastered before the student can do 
intelligent work on the cadaver. These points the student must study with the 
bones in hand. Simply committing to memory a few pages of technical names, 
with no knowledge of a practic! application of the subject, would be as useless 
here as in other departments of science. 

The Tibia : 

Name the bony points on the tibia of practical importance in dissection, 

The internal tuberosity has one articular surface. 

‘The external tuberosity has two articular surfaces, 

The tubercle, into which the ligamentum patellz is inserted. 

The crest, or anterior border, is subcutaneous. 

The internal surface is three-fourths subcutaneous. 

The upper two-thirds of the external surface is occupied by tibi 

The popliteal notch transmits the popliteal artery and vein. 

The oblique line is on the posterior surface. 

The femoral articular surfaces of the head. 

The internal malleolus of the tibia. 

The astragaloid articular surfaces of the tibia. 

The posterior surface and its subdivisions. 

The nutrient canal, directed from the knee. 

How many articular surfaces has the tibia ? 

It has six articular surfaces—two femoral, two fibular, and two astragaloid. 
The student must find these surfaces and name technically the articulations they 
assist in forming. (See rule for forming compound words in introductory 
chapter.) 

What can you say of the internal surface of the tibia? 

It is subcutaneous in its lower three-fourths. (Fig. 207.) Its upper one-fourth 
is occupied by the insertions of the semitendinosus and gracilis muscles, which 
are inserted by tendons, and the sartorius, inserted by aponeurosis. 

What important flexor muscle is inserted into the posterior part of the internal 
tuberosity ? 

The tendon of the semimembranosus muscle, It will be seen presently 
that this muscle has also three aponeurotic insertions that have very important 
relations and functions in the vicinity of the knee-joint. 

Describe the posterior surface of the tibia. 

It is divided by two lines—an oblique and a vertical one—into three sub- 
divisions. (Fig. 208.) One of the three surfaces is occupied by the popliteus 
muscle; a second by the flexor longus digitorum; a third by the tibialis 
posticus. 
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The tuberosity of the scaphoid bone. 

The cuneiform articular surfaces of the scaphoid. 

The medio-tarsal articulation. 

The base of the first metatarsal bone. 

The base of the fifth metatarsal bone. 

What two tendons do you expect to find on the outer surface of the calcaneum? 

The tendons of the peroneus longus and brevis. They are separated by a little 
spine of bone—the peroneal intertendinous spine. ach tendon is in a separate 
canal here, but higher up, behind the outer malleolus, they are in the same canal. 

How would you describe the peroneus muscle so as to give the bony parts of the 
limb due prominence ? é 

The peroneus longus arises from the outer surface of the fibula in its upper 
two-thirds ; its tendon passes behind the external malleolus of the fibula, with the 
tendon of the peroneus brev it passes on the outer surface of the calcancum, 
in the inferior peroneal groove ; it passes through a groove on the under surface 
of the cuboid bone; it is tendinously inserted into the base of the first meta- 
tarsal bone, having traversed an osseo-aponeurotic canal, from the cuboid bone to 
its insertion. 

Describe the peroneus brevis. 

It arises from the outer surface of the fibula, middle one-third ; passes behind 
the external malleolus of the fibula ; passes through the superior peroneal groove, 
on the outer surface of the calcaneum ; and is inserted into the base of the fifth 
metatarsal bone. 

Name the grooves through which the tendon of the flexor longus hallucis passes. 

This muscle arises from the posterior surface of the fibula, in its middle two- 
thirds. It passes through a groove in the posterior part of the tibia (Fig. 208) ; 
through a second groove, in the posterior surface of the astragalus, one inch 
below the first groove; through a third groove, on the under surface of the sus- 
tentaculum tali of the os calcis or calcaneum ; through a fourth groove, between 
the two sesamoid bones, in the tendons of the flexor brevis hallucis, at the meta- 
tarso-phalangeal articulation of the great toe. 

Name the museles attached to the inferior surface of the os calcis. 

The abductor hallucis, abductor minimi digiti, flexor brevis digitorum, and 
musculus accessorius. 

Describe the insertion of the antagonistic muscles—tibialis anticus and tibialis 
posticus. 

The tibialis anticus is inserted into the inner surface of the internal cunciform 
bone and adjacent part of the base of the first metatarsal bone. (Figs. 213-215.) 
The s#bialis posticus is inserted into the tuberosity of the scaphoid bone, into the 
sustentaculum tali, into the bases of the sccond, third, and fourth metatarsal 
bones, and into all the tarsal bones except the astragalus. 

How shall we recognise and know these numerous small insertions of the tibialis 
posticus muscle ? 

You can easily trace them as small, tendinous bands from the tuberosity of 
the scaphoid bohe to all other insertional points. (Fig. 215.) 

Describe the importance of the sustentaculum tali. 

A superior surface articulates with the inner articular facet of the astragalus 
its inferior surface is grooved and lined by synovial membrane, for the transmis- 
sion of the tendon of the flexor longus hallucis. 

Give the importance of the superior surface of the calcancum. 

(1) It gives origin to the extensor brevis digitorum ; (2) it articulates with 
the astragalus by two surfaces. 

What ts the importance of the post. 

Into this surface is inserted the tendo Ach 
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6. The superficial circumflex iliac vein and tributaries. 

7. The superficial external pudic vein. 

8. The spermatic cord, just below the pubic spine. (Fig. 211.) 

g. Superficial inguinal and femoral lymphatic glands. (Fig. 210.) 
TO. 

Il 

12. 

13. 










. The long saphenous nerve, with a vein of like name. (Figs. 209 and 210.) 

» The short saphenous nerve and vein (posteriorly). 

. The cutaneous branch of the musculo-cutaneous nerve. (Fig. 209.) 
The internal, middle, and external cutancous nerves. (Fig. 209.) 

The ilio-hypogastric and genito-crural nerves. (Fig. 209.) 

. The patellar plexus, formed by the union of cutaneous branches, from 
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the internal, middle, external cutancous nerves, and a branch from the long 
saphenous and obturator to supply the skin over the insertion of the extensor 
muscles of the leg, according to /ilfon's law. ' (Fig. 211.) 

16. The subsartorial plexus, formed by branches from the obturator, long 
saphenous, and internal cutancous nerves, to supply the skin over the insertion of 
the adductors, according to Hilton's law. 


17. The prepatellar bursa, found in the superficial fascia in front of the 
patella. 


Dorsal Arch (Fig. 210.)—How Formed.—This arch is seen on the dorsum of 
the foot about one inch behind the clefts of the toes. It is formed by the conflu- 
ence of the veins from the skin of the toes, It lies upon the cutaneous nerves 
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of the dorsum of the foot. It has two ends, called inner and outer. This vein 
should be studied on your own feet in this simple way: Tie a bandage very 
tightly around your leg eight inches below the knee. The pressure will ie 
the return circulation and make all the superficial veins stand out. 

Long Saphenous Vein.—This is the largest and longest superficial yein in 
the bedy. Itis in the deep layer of the superficial fascia, It is attended by the 
long saphenous nerve below the knee. It begins at the inner end of the dorsal 
arch of the foot (arcns dorsalis pedis), passes in front of the internal malleolus, 
behind the inner tuberosity of the tibia and the inner condyle of the femur, and 
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(Hirschfeld and Levelilé.) 


opens into the common femoral vein, passing through the saphenous opening in 
the fascia lata. ‘This vein is ligated or obliterated in the radical operation for 
varicose veins of the lower extremity. (Fig. 210.) 

The Short Saphenous Vein.—This begins at the outer end of the dorsal 
arch of the foot, passes behind the external malleolus of the fibula, soon gains 
the posterior mid-line of the leg, passes between the two heads of the gastroc~ 
nemius, and opens into the popliteal vein. This vein is attended by the short 
saphenous nerve 

The Long Saphenous Nerve.—This is the longest cutaneous nerve in the 
ody. [tis a branch of the anterior crural or femoral nerve. Itis in Scarpa’ 
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Tur Deer Fascia or tae Tine ann Lea. | 
_ In figure 210 the glistening structure, upon which the long saphenous vein 
and its tributaries rest, is the outer or circumferential part of the deep fascia of 
the lower extremity. The internal or central part of the b itiemininlpacee 
quently, surrounded by the external. In looking at a well-filled 
you see only a small part of the honey-comb—the outside i, 
however, you extract the honey, then you can see and examine the interior cel 
lular arrangements ; in other words, you can examine the internal divisions of 
be seal tissue or deep fascia of the honey-comb. It is just so in examin- 
the internal Of the deep fascia of the thigh or of any organ of the body. 
deep part of the deep fascia corresponds to the cellular-tissue spaces of the 
honey-comb. The spaces are occupied, not by one substance, but by many. 
Muscles, vessels. bone, nerves, fat, glands, and all the compounds which make 
limb occupy large spaces, just as effectually shut off from one another as* 
‘is the honey in one cell separated from that in another in the comb. 
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anterior annular ligament on the tendon of the muscle. Now follow the 
tendon to its insertion into the intemal cuneiform bone and base of the 
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first metatarsal. Then trace the muscle to its origin ; (1) the outer surface of the 
tibia, upper two-thirds ; (2) outer tuberosity. Notice the nerve-supply and blood- 
supply, 
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annular ligament to its origin on the middle half of the anterior surface 
fibula and interosscous membrane. 
The Extensor Longus Digiternm,—Yo dissect this muscle succes 
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down on the same through the anterior annular ligament. Then use your 
forceps as a director, and carefully cut the dorsal fascia over each of the four 


‘Pyado Achille 





Fic. 215 —Tne Lie Foor. (Dorsal surface.) 
Study origin and insertion of muscles om this figure and compare with your distection.) 


tendons. In like manner trace each tendon to the end of the toe. Notice that 
@ach tendon divides in three slips, on the dorsal surface of the first phalanx; 


that the middle slip is inserted into the base of the second phalanx; that the 
Py 
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Fle. 216.—Tux Larr This axp Pruuss. (Anterior view.) 
(Study origin of muscles on this figure and compare with your disectice.) 
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two lateral slips are inserted into the base of the third phalanx. Also notice 
the relation of the tendons of this muscle to those of the extensor brevis digi- 
torum. Origin, outer tuberosity of the tibia and anterior surface of fibula. 

The Peronens Tertius—Find the insertion of this muscle in the base of the 
fifth metatarsal. (Fig. 215.) Trace it to the anterior surface of the fibula, and notice 
that it blends with the preceding muscle, a part of which it really is. (Fig. 207.) 
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Remove the deep fascia and expose the vessels, nerves, and muscles. (Figs. 
218, 219, and 220.) 

First locate the sartorius. (Fig. 218.) Begin at the anterior superior iliac spine 
(Fig. 226) and expose the muscle to its insertion (Fig. 207) into the tibia, by gently 
removing all deep fascia. Now lift up the muscle from its bed, taking care not to 
damage the vessels and nerves that enter it. Notice that this muscle is crossed by 
one and pierced by another branch of the middle cutaneous nerve. (Fig. 211.) 

Locate the gracilis next, on the inner surface of the thigh. (Figs. 218 and 
219.) Trace it from the descending ramus of the pubes (Fig. 226) to its inser- 
tion into the inner surface of the tibia (Fig. 207), taking care not to damage 
the nerve branches of the obturator that enter it. This dissecting, by which 
this muscle is separated from its fellow-muscles, must be done with the forceps. 

Locate the adductor longus. (Fig. 218.) Trace it from the anterior surface 
of the pubes to its insertion into the middle of the middle lip of the linea aspera. 
(Fig. 227.) Divide the connective tissue between this muscle and the pectineus, 
Now cut the adductor longus, at its origin, and turn the same 
zy 219.) Also cut the pectineus and turn it aside. (Fig. 218.) 

Obturator Nerve, Anterior Division (Fig. 219).—This you will see lying on 
the adductor brevis. (Fig. 219.) Take this nerve up gently, and follow out its 
branches to : (1) The gracilis ; (2) the adductor longus ; (3) the adductor brevis ; (4) 
the sartorius ; (5) a branch to the hip-joint ; (6) a branch to the femoral artery ; 8 
an occasional branch to the pectineus muscle ; (8) a cutaneous branch to assist the 
long saphenous and internal cutaneous in forming the subsartorial plexus. 

Obturator Nerve, Posterior Division.—This lies on the adductor magnus. 
The adductor brevis muscle then separates the anterior from the posterior divi- 
sion of the nerve. This division supplies : (1) The obturator externus ; (2) the 
adductor magnus ; (3) an articular branch to the hip-joint; (4) an articular 
branch to the knee. 

Why does the obturator nerve send a branch to the knee ? 

Because this nerve supplies the sartorius muscle, a muscle that moves the 
knee-joint. (Fig. 219.) 

How does the articular branch from the obturator nerve enter the hip-joint ? 

It passes through the cotyloid notch. 

When the accessory obturator nerve is present, where may it be found ? 

To the inner side of the psoas magnus muscle. 

What is the function of the subsartorial plexus ? 

To supply the skin over the adductor muscles, and to exercise a sensory 
balance of power between the obturator and anterior crural nerv 

The Anterior Crural Nerve (I’ig. 219) You will find the main trunk of this 
nerve deeply buried in a space between the iliacus and psoas magnus. (Fig. 197.) 
Take this nerve up on your finger and gently follow out its muscular branches to 
all the muscles on the front of the thigh : (1) Sartorius; (2) rectus femoris ; (3) 
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‘vastus interns ; (4) Wastes externas ; (¢) crureus ; (6) subcrureus; 
In tracing these nerves, divide the connective tissue in the direction: 
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outits branches. Great care must be taken to divide the connective tissue binding 
the artery and vein together. To learn the branches of this artery, see page 
320. 

Dissection of the Rectus (Fiz, 218)—You can casily lift this musele from its 
bed, It lies on the vastus internus. (Fig. 220.) Joining the rectus on its outer 
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border isthe vastus extermus, (Fig. 218.) Trace the rectus upward and develop its 
two heads (Tig. 226): (1) The straight, from the anterior inferior iliac spine ; (2) the 
reflected, from the depression above the brim ofthe acetabulum. Notice the nerves 
and arteries enter the under surface, and trace them to their sources. 
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‘The Vasti Internus and Externus (Jig. 220).—Cut the rectus 
above the patella and turn it aside, guarding well the vessels and nerves. 
will take particular notice of the form of the groove or bed in which the rectus 
lay. This bed is on the front surface of the vastus internus, and is called the 
ernreus muscle. (Fig, 220.) Iis nota separate muscle, but only that part of the 
vastus internus on which the rectus lay. Along the outer margin of the rectus-bed 
you will see the descending branch of the external circumflex artery (Fig. 223), 
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attended by the nerve to the vastus externus. ‘This artery lies in agroove which 
Separates the vastus internus from the vastus externus, Develop this groove, 
and you will be able to turn the vastus externus aside s latter muscle, the 
vastus externus, overlaps the outer part of the vastus internus as far as the margin 
of the rectus. (Fig. 218.) Now trace the rectus and the two vasti downward to 
their conjoined insertion into the tubercle of the tibia, by the ligamentum patella: 





Also note that the vastus internus receives its nerve-supply on its 
219.) 


Obturator Nerve (Fig. 219)—This is a branch ofthe lumbar plexus, Ht passes 
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below the brim of the pelvis, with the obturator artery and vein. (Fig. 223.) It 
escapes from the pelvis by the abmrator canal, on the under surface of the hori- 
zontal ramus of the pubes. It divides into anterior and posterior branches. These 
are separated by the adductor brevis muscle. (Fig. 219.) The anterior branch 
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Supplies the gracilis, adductor longus, adductor brevis, and sartorius. ge 
The posterior branch supplies the adductor magnus, the knee, and the hip, 

Branches of the Anterior Crural Nerve.—This nerve is from the lumbar 
Plexus. (Fig. 193.) Itis in a groove under the crural areh between the iliacus 
and psoas magnus. It gives off the following branches; 

















Fic, 223. —Tum Festonst, Anreey 1x Scanea's TRIANGER 
(Frown s dissection by W. J. Walsham in St. Bartholomew's Hospital Museum.) 


5. Burrowing of pus from regions above may point here, 

6. Bloodless amputation at the hip involves thts region. 

7. Injuries to the vessels and nerves in the space may occur. 

The triangle should be studied as having the following geometrical part 
Roof: skin, superficial and deep fascie. (2) Floors iliaeas, psoas, p u 
adductor longus. (3) Superior boundary = Tei ( 
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part of Scarpa's triangle, and feeling the /esser trochanter of the femur, made a 
diagnosis of osteo-sarcoma | 

Poupart’s ligament, or crural arch, is the lower part of the aponeurosis of the ex~ 
ternal oblique muscle of the abdominal wall, (Fig. 224.) It extends from the 
anterior superior iliac spine to the pubic spine. It is continuous below with the 
fascia lata. (Fig. 212.) It forms the floor of the inguinal canal, upon which 
floor rest the spermatic cord and round ligament of the uterus, just before they 
emerge through the external abdominal ring into Scarpa's triangle, 

Hunter's canat (ig, 219) (1) extends from the apex of Searpa's triangle to 
the aperture in the adductor magnus muscle. (Fig, 222.) In other words, it is a 
groove linking together the popliteal space and~Scarpa's triangle, (2) It is 
bounded externally by the inner part of the vastus internus muscle nally by 
peer Surfaces of the adductor longus and adductor magnus muscles, (3) Its 

i the deep fascia passing across from the adductors to the vastus internus, 
ins = (t) The superficial femoral artery and vein. The vein lies behind 
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externus, vastus internus, and crureus make Up the extensor musculature, Trace 
these muscles to the following origins (from is): * 

The Rectus.—Origin.—Anterior head, from the front of the anterior inferior 
spine of the ilium; posterior head, from “the r surface of the rim of the 
acetabulum just external to the attachment of the wr ligament. 

Vastus Externus,—Orizin—(1) The upper half of the anterior intertro- 
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(Trace out the origin and insertion of muscles and consult this gute.) 


chanteric line and the front of the upper part of the femur along the anterior border 
of the great trochanter ; (2) a horizontal line, which forms the lower border of the 
great trochanter; (3) the outer lip of the gluteal ridge; (4) the upper half of 
the outer lip of the linea aspera and the adjacent portion of the shaft of the femur 
for about one-sixth of an inch; (5) the external intermuscular septum in the 
neighbourhood of its attachment to the linea aspera. 

Vastus Internus.—Origix—{1) The outer lip of the lower half of the linea 
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aspera and its external bifurcation, together with the adjacent external inter- 
muscular septum ; (2) the lower part of the anterior intertrochanteric line and the 
spiral line of the femur; (3) the inner lip of the whole length of the linea aspera 
and its internal bifurcation, together with the adjacent part of the internal inter- 
muscular septum, and the front of the tendon of the adductor magnus ; (4) the 
greater part of the front and sides of the femur within the limits formed by the 
three preceding attachments and the origin of the vastus externus, 

The Physiological Adductors of the Thigh.—In figure 222 this group of 
muscles may be seen, They are four in number. They are supplied by the 
obturator nerve. They are all ligamentous in action to the hip-joint ; hence the 
obturator nerve will send a nerve to this joint. ‘They all figure conspicuou 
the architecture of Scarpa’s triangle and Hunter's ‘canal, Study the origin ot 
these muscles very carefully on figure 226, and then on the cadaver, as follows : 

The adductor longus arises from the anterior surface of the body of the pubis 
immediately below the crest and angle. 

The adductor brevis arises from the body and ramus of the pubis, below and 
external to the origin of the adductor longus. If the student will study the 
divergence of the ischio-pubic rami, he will then understand why the origin of 
the adductor brevis is described as external to that of the adductor longus. 

The adductor magnus arises from the tuber of the ischium, and from the 
ischio-pubic ramus. (Fig. 226.) Examine the perforations in this muscle for 
the superficial femoral artery to pass into the popliteal space. 

Name the adductor muscles and give their insertions. (Fig. 227.) 

Adductor longus, inserted into middle lip of linea aspera, middle one-thi 

Adductor brevis, inserted into middle lip of linea aspera, upper one-third. 

Adductor gracilis,inserted into inner surface of tibia, upper one-third. (Fig.216.) 

Adductor magnus, inserted : (1) Into the back of the femur, in a line beginning 
at the lower extremity of the linea quadrati, and extending along the inner border 
of the gluteal ridge and the middle of the linea aspera down to its bifurcation ; 
(2) into the adductor tubercle on the upper and posterior part of the internal 
condyle ; (3) into the lower part of the internal intermuscular septum. 

Fascial Septa.—Having thoroughly dissected all the muscles on the inner 
part of the thigh and front part of both leg and thigh, I now desire you to answer 
these questions : 

1. How many musculatures have 
muscles acting in unison ? 

You say: (1) An extensor group, innervated by an extensor nerve, called an- 
terior crural or femoral ; (2) a feror group, on the posterior part of the thigh, 
innervated by a flexor nerve, called the great sciatic ; (3) an adductor group, on the 
inner part of the thigh, innervated by an adductor nerve, called the obturator; 
(4) an abductor group, on the outer side of the pelvis, innervated by the superior 
gluteal, an abductor nerve ; (5)a group on the front of the leg—flexors of the tarsus 
and extensors of the toes—supplicd by the anterior tibial nerve ; (6) a group on the 
outer surface of the fibula, supplied by the muscular branches of the musculo-cuta- 
neous nerve ; (7) two groups of muscles on the posterior part of the leg, innervated 
by the internal popliteal nerve, extensors of the tarsus and flexors of the toes 

2. elre the groups individually separated from cach other by septa? 

You answer yes, for you have found a fascial septum between the adductors 
and extensors ; between the flexors and adductors ; between the anterior and 
lateral groups below the knee; between the lateral and posterior groups: b- 
tween the superficial and deep groups on the back of the leg. 

3. ele Meese intermuseular septa attached to bone? Do the) 
vin to musele Are they dertved from deep fascia ? 
You answer the above in the affirmative. 
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Anatomical transition is never abrupt, but gradual. Compact bone-tissue 
gradually merges into cancellous; muscle gradually becomes tendinous; at 
muco-cutaneous areas skin and mucous membrane gradually partake of the 
nature of each other. The transition from extension of the leg to adduction of 
the thigh would be abrupt. This is moderated by the sartorius muscle, which, 
in consequence of its dual function, has a double nerve-supply and an indepen- 
dent fascial sheath. The adductor magnus moderates between flexion and 
adduction ; hence its dual nerve-supply. 

The Femur (Figs. 227 and 228).—.Vame the points of the femur of impor- 
tance in practical anatomy. 

The head articulates with the acetabulum. 

The neck joins the head of the bone to the shaft. 

The greater trochanter facilitates axial rotation. 

The lesser trochanter facilitates axial rotation. 

The tereal depression is for the ligamentum teres. 

The digital or trochanteric fossa is for the obturator externus. 

The intertrochanteric lines are anterior and posterior. 

The oblique line of the greater trochanter is for the gluteus medius. 

The anterior intertrochanteric line is for the capsule. 

The tip of the greater trochanter is for the gemelli, pyriformis, obturator ex-In 
ternus. 

The condyles articulate with the tibia and patella. 

The condylar ridges limit laterally the popliteal surface. 

The intercondylar notch lodges the crucial ligaments. 

The patellar facet articulates with the patella. 

The adductor tubercle is for the adductor magnus tendon, 

How and where are the gluteal muscles inserted ? 

They are inserted principally by tendon as follows: The gluteus maximus 
into the gluteal ridge ; the gluteus medius into the oblique line of the greater 
trochanter; the gluteus minimus in the anterior border of the greater tro- 
chanter. 

What is the third trochanter ? 

A name given to the gluteal ridge when this is unusually prominent. Growth 
is the correlative of function ; where extraordinary function is imposed on any 
group of muscles, or on any single muscle of a group, the bony insertion point 
of the muscle will be correspondingly increased in size. Trochanter means a 
bony eminence for muscular attachment, situated favorably for axial rotation of 
the limb ; hence the name, third trochanter. 

Describe the linca aspera. 

+ This may be compared to a tree with (1) a trunk, (2) definite roots, (3) definite 
branches above. Now, when we speak in general terms of a tree, we have in 
mind the trunk ; when we speak specifically of this object as a shade-tree, we have 
in mind the branches ; when we speak specifically of its attachments to the earth, 
we have in mind the roots of the tree. The linea aspera has a trunk which is in 
the middle one-third of the femur ; branches which ramify definitely in the upper 
one-third of the femur; roots which are definitely disposed in the lower one- 
third of the femur. 2 

Describe the trunk of the linea aspera. 

It is composed of three lips or ridges, produced by muscular traction ; these 
lips are called outer, middle, inner. This part of the linea aspera occupies the 
middle one-third of the shaft of the femur, and forms the posterior border of the 
same. 

How is the root of the linea aspera disposed ? 

The outer lip is continued downward and outward to the condyle of the 
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structures seen in figures 229 and 230; (2) of structures seen in figure 233. 
After having removed the skin, only a { ; i 


stage of the dissection : 

t. The deep layer of the superficial fascia that you see in figure 230 turned 
outward and marked Colles’ fascia. Notice this is attached to the ischio-pubic 
ramus and to the triangular ligament, whose cut edge shows in figure 230. This 
is called the fascia of Colles. 

2. Around the anus you will see a very delicate layer of muscular fibres that 
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throws the margin of the anus into folds—the corrgator entis ani, a dermal 
muscle, 

3. Inthe anterior triangle you see the three large pyramids originating, which 
come together to form the per (1) The éu/5 in the centre, being the lower 
part of the corpus spongiosum ; (2) the crvea, parts of the corpora cavernosa 
on each side, in firm connection with the isechio-padbic rams. 

4 The bulb, covered by a muscle called the accelerator urine in the male, 
Depress the sound and you can make this bulb stand out very prominently. 
(Fig. 230.) 


5. Phe erns penis, covered by a muscle called the erector peitis—isehio-cavern- 
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beep, 
rus Penis (Dissection of ) and Its Muscle—the Erector Penis, 
osus.—The muscle covers the crus. Cut through the centre of | peecatecla in 
the long diameter and turn the two halves aside. Notice its extensive origin: 
(t) Tuberosity of ischium, (2) ramus of ischium, (3) surface of the crus. Trace 
the muscle up to its insertion into the sides and under surface of the crus; also 
notice its nerves and vessels. Now cut through the thick, strong ‘capsule of the 
erus in its long diameter, and examine the ercefile tissue of its” sterol This 
tissue is the specific clement of the crus, and is called, in common with the 
remainder of the lateral pyramid of the penis, the corpus cavernosum, 
the strong origin of the crus from the isehio-pubic ramus. 
Dissection of Accelerator Urine and the Bui.—Depress the sound and make 
the bulb, covered by the accelerator, stand out full. This muscle, as you see, is 
in the mid-linc, in front of the anus. The muscle being on the stretch, you will 
“now see in the midcile a raphe separating the two halves. Now cut, with a very 
, through the center of this raphe and turn the muscle outward, and 
the bulb, (Fig. 230.) Trace the muscle and note its insertions : (1) 
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erector penis ; (3) superficial transversus perinzei ; (4) levator ani. Nerve-supply, 
the internal pudic. A 

5. You then located the origin of the three cylinders of which the penis is 
composed,—the central one on the triangular ligament as the bulb, the lateral 
ones on the ischo-pubic rami as the crura,—and you studied the muscles associ 
ated with these three cylinders: accelerator urinw and ereetor penis. 
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6, You examined the three component cylinders of the penis: saw the 
general and special characters of each. You saw each cylinder surrounded by a 
dense tunica albuginea and composed internally of erectile tissue. You saw the 
central cylinder traversed by a conduit—the urethra ; you opened this urethraand 
Studied its interior. In the cuts and in your dissections you studied both the 
transverse and longitudinal sections of the penis. 
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and fascit covering the inlet, The fossa extends in an upward direction to the 
pubic bone; ina backward direction to the sacrum, forming the anterrer and 
posterior recesses of Morris. In liberating pus in this fossa, cut mt through the base; 
then lay your knife aside and continue the operation with a blunt instrament. 

i sa loeenguhapcs and Wiche ertea Gonna oh ieee aes ~ 

tis lozenge-shaped, and is the space bound ic ave, 

coccyx below, and the greater sacro-sciatic ligament, tuberosity of the ischium, 
and ischio-pubic ramus laterally. 

2. Give the subdivisions of “his space, and tell where the bonndary-line between 
the tue is located. 

A line from tuberosity to tuberosity of the ischium divides the space into an 
anterior triangle, the perineum, and a posterior triangle, the ischio-rectal fossa, 











Pia 254, 

1. Bulbo-caverncans (accelerator urine) msele 
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3. Give the contents of the ischio-rvctal fossa. 

It contains the rectum and the fossa on each side of the rectum, called ischio- 
rectal fossa. 

4. Give the geometrical parts of this fossa and the importance you attack to 
each part. 

(1) Apex, at the white line, the origin of the levator ani; (2) base, the skin 
and fascia, between anus and tuber of ischium; (3) outer wall, the obturator 
internus, Alcock’s canal and contents; (4) inner wall, the levator ani and coccy- 
geus muscles covered by the anal fascia; (5) an anterior or pubic recess; (6) a 
posterior or sacral recess. 

5. Where is Alcack's canal, how és it found, and what are its contents? 

It is in the outer wall of the ischio-rectal fossa, in a delamination of the ob- 
turator fascia; it contains the internal pudi sels and nerve and extends from 
the lesser sacro-sciatic foramen to the deep triangular ligament. 

. Name the coutents of the ischionrectal fossa. 

The fossa contains fat and connective tissue, in which are embedded the 
inferior hemorrhoidal nerves and vessels. On dissection you will see these 
structures crossing the fossa to supply the rectum. 
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of the perineum, ‘They flatten out ly into the smooth covering of the 
perineum, ‘Their junction here is posterior commissure. 

5. The minor labia arc homologous to the prepuce. They are cae 
folds. They have neither hair nor fat. In the adult they are concealed pyans 
major labia ; not so in the fortus. Eiheyuarei caresses psteriosh ayabe 
chette. sorte we 


6, Examine carefully the vestibule. This is guide to the eee urine 
arius in using the catheter. It opens into the meatus and extends from this 
‘opening to the clitoris. 

7. The meatus urinarius externus is the distal end of the urethra, tis 
nearly an inch from the clitoris. Introduce a catheter into the bladder and feel | 
the urethra on the anterior vaginal wall, in the mid-line and ¢,5 inch in length. 

8. The vaginal orifice lics in the mid-line. It is narrowed by the hymen in | 
the virgin, and surrounded by the remains of the hymen in females who have 
borne children. Its homologue would be artificially produced by a vertical slit 
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through the bulb of the male urethra; the two parts of the accelerator urinw 
would then be homologous to the sphincter vagina: and the erectile tissue of the 
bulb to the bulbi vestibuli, 

9 “The Hymen” (Fig. 238), says Morris, “has been a subject of much 
speculation among the learned and unlearned of all ages. Its very existence 
was at one time denied by many great authorities.” Failure to find this in 
careful examination of several hundred female fetuses and young babes has 
‘caused me to ask if it be possible that the hymen is absent in females until the 
aye when other pubal changes oceur. The renrains of the hymen are called cur~ 
uncle myrtiformes. They surround the entrance to the vagina. 

Having located the foregoing nine structures, and thoroughly learned both 
their fenetion and homologies, where the latter exist, you are now ready to begin a 
careful dissection of the femafe pelvic ontlet, Remember, there is no difference in 
the posterior triangular region—the ischio-reetal fossa—in the sexes. The dif 
ences will all be found in the anterior, or perineal region, 
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sphincter vagina. This perineal body is strong; it owes its strength to elastic 
connective tissue, The perineal body is about an inch and a half in length from 
before backward. 

The glands of Bartholin probably represent Cowper's glands in the male, 
but are more superficially placed. They are two little racemose glands, about 
a third of an inch long, situated one on each side beneath the lateral wall of the 
vestibule and behind the bulbi vestibuli. The duct, about three-quarters of an 
inch in length, opens immediately in front of the vaginal orifice opposite its 
meridian. 

Locate the vagina by superior and inferior limitations. 
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It is limited inferiorly by the introitus vagine at the vestibule, and superiorly 
by its junction with the cervix uteri, 

Define and locate the utero-vaginal fornix. 

It is the hest part of the vagina; a space surrounding that part of the 
cervix uteri within the vagina, and formed by the reflexion of the vaginal 
mucous membrane on to the cervix. The vaginal passage extends upward and 
backward. Its long axis extended would pass through the upper segment of 
the sacrum. 

What are the anterior relations of the vagina ? 

It is in close relation with the urethra and bladder. The ureters open into 
the posterior wall of the bladder, anterior to the vagina, and about an inch below 
the lowest part of the cervix uteri. There is a large amount of connective tissue 
between the anterior wall of the vagina and the bladder and urethra. 

Describe the posterior relations of the vagina. 

The vagina is in relation posteriorly with the rectum. Intervening between 
the rectum and posterior wall of the vagina from above downward are (1) the 
peritoneal cul-de-sac of Douglas ; (2) subperitoneal connective tissue ; (3) the 
perineal body. 

Describe the lateral relations of the vagina, 

(1) The vaginal branch of the uterine artery—the uterine being a branch of 
the internal iliac ; (2) a plexus of veins, lying at the base of the broad ligament 
of the uterus, communicating with the hemorrhoidal, and tributary to the internal 
iliac vein. 

How is the vaginal inlet narrowed ? 

By the action of the sphincter vaginz, the levator ani, and engorgement of 
the erectile tissue of the inlet, called the bulbi vestibuli. 

Describe the structure of the vaginal wall. 

It is composed of three coats: (1) An outer fibrous coat, a derivative of the 
recto-vesical fascia. In this coat you will find in some cases a beautiful plexus 
of veins, (2) A muscular coat, consisting of outer longitudinal fibres and an 
inner layer of circular fibres. The muscular coat consists of unstriped fibres. 
(3) A mucous coat, highly elastic, and continuous above with the mucous mem- 
brane of the uterus, and below with that of the vulva. 

Describe the blood-supply of the vagina. 

The arteries, derived from the internal iliac, from the inferior branch of the 
uterine, and from the external pudic branch of the common femoral artery, lie 
along the lateral part of the vagina and divide into anterior and posterior branches 
for the supply of the anterior and posterior surfaces respectively. The veins follow 
the course of the arteries, form a rich plexus between the inner and middle coats, 
and finally become tributary to the internal iliac vein. The nerve-supply of the 
vagina is from the hypogastric plexus, internal pudic nerve, and the fourth 
sacral. 
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phatangeal articulation ; (13) the phalangcal articulations ; (14) the clefts of the 
Singers ; (15) the thenar and hypothenar eminences, 

Incisions.—{1) From the acromion process to the end of the middle finger; 
(2) from the outer one-third of the clavicle to the acromion process, thence along 
the scapular spine ; (3) from one condyle to the other. 

Dissection (Figs. 241 and 242)—Carefully remove the skin and find the : 

1. Radial nerve distributed to three and one-half fingers dorsally. 

2. Ulnar dorsal branch to one and one-half fingers dorsally. 

3. External cutaneous, a branch of the musculo-spiral nerve. 

4. Internal cutaneous nerve from the inner cord of the brachial plexus. 
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Fig. 241. —Dis rane rion OF CUTANEOUS NERVES ON THE ANTERIOR AND POSTERIOR ASPECTS 
OF THE SUPERIOR EXTREMITY. 





6. Internal cutaneous nerve, a branch of mu 
7. Cutaneous branches of the circumflex nerve to skin of deltoid. 

8. Supraacromial, a descending branch of the cervical plexus, 

g. Intercosto-humeral nerve—the lateral cutaneous branch of the second 
intercostal nerve. 
neral directions only can be given for doing this cutaneous 
(1) Keep close to the skin when you remove it. (2) Consult the figures. 
Marginally, you will see the name of the nerve, which, having found, take your 
forceps and search in the superficial fascia of the region until you find the nerve. 





3. Lesser internal cutaneous or the nerve of Wris 
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CLASSIFICATION OF MuscLes ACCORDING TO FUNCTION. 


{ 1. Extensor longus pollicis; insertion, base of second phalanx. 
2. Extensor brevis pollicis; insertion, base of first phalanx. 
( 3. Extensor ossis metacarpi pollicis; insertion, base of metacarpal. 











Extensors of the pollux 





1, Extensor carpi radialis longior ; insertion, base of second meta- 
carpal. . 

Extensor carpi radialis brevior; insertion, baseof third metacarpal. 

; Extensor carpi ulnaris; insertion, base of fifth metacarpal. 


Extensors of the carpus 





\ 
1, Extensor communis digitorum; insertion, base of second and 
third phalanges, 

xtensor minimi di 
Extensor indicis digit 





Extensors of the digits 





insertion, with extensor communis. 
insertion, with extensor communis. 





ee 





\ 1, The triceps ; insertion, into the olecranon process of the ulna. 


Extensorsof the forearn. 5. The anconeus; insertion into the oblique line of ulna. 
| 1. Brachio-radialis ; insertion, base of styloid of radius. 
Supinator of the radius ‘ 2, Supinator radii brevis ; insertion, posterior and external surfaces 





("of radius. 


Dissection—Trace out the tendons of the three extensors of the thumb by 
cutting through the deep digital fascia. Take cach to its insertion according to 
insertions given in the classification above. Do not cut the annular ligament. 
See iftwo compartments in the annular ligament transmit the three thumb 
extensors, 

Extensor Carpi Radialis Longior and Brevior.—locate the insertions of 
these tendons, in the bases of the second and third metacarpal bones respectively 
on the radial side. Trace the same upward, under the annular ligament, and 
behind the three extensors of the thumb. (Fig. 243.) 

The extensor communis digitorum sends a tendon to each finger. The 
tendon of the extensor communis digitorum to the index finger is joined by the 
tendon of the extensor indicis ; the tendon to the little finger, by the tendon of 
the extensor minimi digiti. Demonstrate this on your dissection. 

The insertion of the extensor tendons is as follows (Fig. 243): The extensor 
tendon of each finger divides into three parts, opposite the first phalangeal articu- 
lation (Fig. 244) ; the middle portion is inserted, just across the joint, into the 
base of the second phalanx ;, the two lateral portions pass the joint, unite on the 
nx, and pass to the base of the third phalanx, where 
they are inserted. See whether this muscle and the extensor indicis occupy the 
same compartment under the annular ligament. Now trace the extensor minimi 
digiti through a separate compartment in the annular ligament. (Fig. 244.) 

Insertion of the extensor carpi ulnaris : Cut down on its tendon near the base 
of the fifth metacarpal ; follow the tendon through a groove behind the styloid 
process of the ulna, and trace it through a separate compartment in the posterior 
annular ligament. 

Compartments of the Posterior Annular Ligament (Fig. 244).—Cut 
through the annular ligament and find the following compartments and their 
contents, and sce whether the same are lined by synovial membrane. 

1. For extensor ossis metacarpi pollicis and extensor brevis pollicis. 
2. For extensor carpi radialis longior and brevior. 

3. For extensor longus pollicis. 
4. For extensor communis digitorum and extensor indicis. 

3. For the extensor minimi digiti. 

6. For the extensor carpi ulnaris. : 

The Brachio-radialis, or Supinator Radii Longus.—Supinate the radius 
and you will find this muscle, on the radial side, inserted into the base of the 
styloid process of the radius. (Fig. 246.) 
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‘Trace to their origins the radial group of muscles: 


t, Supinator longus, to upper: two-thirds of external condylar ridge of the 
humerus. (Fig. 246.) 
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Extensor carpi radialis longior, trace to the lower one-third of external 
eondylar ridge of the humerus. 

3- Extensor carpi radialis brevior, to the outer condyle of the humerus. 

To do this properly, begin with the tendon and fallow it upward, dividing the 
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connective tissue between the muscle and the ones on each side of it 
in doing this, not to destroy the vessels and nerves; these structures: 
numerous in the region of the elbow. Trace these adjacent muscles: 
their origin. 
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Trace the superficial group to origin as follows (ig. 243) 
die f the humerus. 





3. Extensor carpi ulnaris to the outer condyle of the humerus. 
Notice the triple origin of the extensor carp] ulnaris : (1) The outer eon= 
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dyle; (2) the posterior surface of the ulna; (3) posterior border of the ulna, in 
common with the flexor carpi ulnaris. Dissection of this latter muscle requires 


care, 
The deep group of muscles and their origin (Figs. 245 and 246): 
t. The extensor longus pollicis—ulna and interosscous membrane. 


Eavensor sale metsoarpl pouiDis. 
Flexor profundus digsorus 
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2. The extensor brevis pollicis—radius and interosseous membrane, 


3. The extensor ossis metacarpi pollicis—radius interosseous membrane and 


ulna. 
4. The extensor indicis from the ulna 
In view of the special importance of the three extensors of the thumb and the 
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membrane associated with both bones. For purposes of convenience call the 
‘extensor ossis metacarpi pollicis the strong muscle. Then say: . 
1, The long muscle (the extensor longus pollicis) arises from the posterior 
surface of the long bone (the ulna) and the interosseous membrane, — iar 
2. The short muscle (the extensor brevis pollicis) arises from the posterior 
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{From » dissection in the Hunterien Musenm.) 





surface of the short bone (the radius) and the interosseous membrane. Insertion 
into the base of the first phalanx. 

3- The strong muscle (the extensor ossis metacarpi pollicis) arises from the 
posterior surfaces of both the long and short bones (ulna and radius) and the 
interosscous membrane, Insertion into base of metacarpal bone. 
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greater tuberosity of the humerus. (Fig. 253.) Demonstrate the the quadrangebr 
and triangular spaces according ane fans given in the preceding: preceding pages 
i, ot 8 eae ni 
tus (Fig. 25%)—Now cut this muscle at its insertion into 
the middle facet of the greater ; turn the same backward, taking care 
not to injure the capsule of the shoulder joint and the vessels and nerves that 
enter under the surface of the muscle. This muscle arises from the outer two 
thirds of the infraspinous fossa. (Fig. 252.) It is covered by a dense layer of 
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scapulit, suprascapular, posterior scapular artery, a continuation of the trans~ 
versalis colli, a branch of the thyroid axis of the subclavian, 

The triceps muscle (Fig. 253) has three heads, The longer scapular 
head you will now very carefully trace to the axillary border of the scapula, 
immediately below the glenoid fossa, As you have already observed, this heat 
assists in forming boundaries for the quadrangular space and also for the two 
triangular spaces. ‘The whole posterior surface of the humerus is occupied by 
the inner and outer heads of the triceps muscle, and the musculo-spiral groove. 

Dissection.—Locate the musculo-spiral nerve and the superior profunda 
artery in the scoond triangle. (Fig, 249.) Now the nerve will pass between the 
bone and muscle. Cut the muscle in a line corresponding to the course of the 
ferve, until you come to a point two inches above the outer condyle. The mus- 
‘cular mass attached to the posterior surface of the humerus above the groove, in 


= 





j 8 8. 

To. Supraspinatua’ 11, Ini 
‘of teres minor into humerus. 
nator longus 

vlnaris. 


Nerve-supply to the Triceps —As you dissect between the two: 
of the triceps, notice the large number of branches given off to the | 
the musculo-spiral nerve, a branch of the posterior cord of the bi 


1. How many origins has the deltoid muscle? 

Two; one from the lower lip of the scapular spine and 
the outer one-third of the clavicle. (Fig. 252.) 

2. The origin of the deltoid, then, may be said toco 
rwlhat muscle? 

To the insertion of the trapezius, si 
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lip of the scapular spine and acromion, and into the posterior outer one-third 
of the clavicle, (Fig, 252.) 

3. Describe the circunplex nerve. 

Tt is @ branch of the posterior cord of the brachial plexus, (Fig. g2.) It 
passes through the circumflex quadrangular space, to the back of the shoulder. 
It gives muscular branches to the deltoid and teres minor museles, and cutaneous 
branches to the skin covering the insertion of these muscles and articular 
branches to the shoulder-joint. (Hilton's law.) 





| Pree major, fonersiga 

Doruatis seayuts artery Posterior eirewoytec artrey 
Fig, 254,—T® Dorsat. ScaPuLak ARTERY 

(From a dissection in the Museum of the Royal College of Surgeons.) 


4. Deseribe the suprascapular nerve, 

A branch of the upper trunk of the brachial plexus. (Fig. 42.) It passes 
through the constant suprascapular foramen. It gives muscular branches to 
(1) the supraspinatus, (2) the infraspinatus, and articular branches from each 
muscular branch, to the shoulder-joint. (Hilton's law.) 

5. Describe the wusculo-spiral nerve. 

Tis branch of the posterior cord of the brachial plexus. (Fig. 42.) It 
may be found on the floor of the nd triangular space. (Fig. 249.) It passes 
between the two humeral heads of the triceps in the musculo-spiral groove of the 
humerus. Itlies between the brachialis anticus and brachio-radialis muscles in the 
Jower third of the arm. It gives muscular branches to the triceps and ancomens 
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median nerve. It gives articular branches to the elbow and wrist, and all subse- 
quent joints moved by the muscles which it supplies. Demonstrate the dorsal 
ulnar cutaneous nerve. (Fig. 242.) 

3. Describe the musculo-spiral nerve. 

It is a branch of the posterior cord of the brachial plexus. (Fig. 42.) It is 
found between the two humeral heads of the triceps muscle in the musculo-spiral 
groove with the superior profunda artery. In the lower one-third of the arm it 
lies between the brachialis anticus and supinator longus. In this place it gives off 
branches to the radial group of muscles—the supinator radii longus, the exten- 
sor carpi radialis longior and brevior. It divides then into the radial and poste- 
rior interosseous. The posterior interosseous passes through the supinator 
brevis and then supplies the muscles on the posterior part of the forearm. The 
radial branch becomes cutaneous by piercing the deep fascia in the lower one- 
third of the forearm, between the supinator longus and the extensor carpi 
radialis. In the hand the nerve supplies the ball of the thumb and adjacent three 
and one-half fingers dorsally. (Fig. 242.) The musculo-spiral nerve gives off two 
cutaneous branches to the skin over the insertion of the triceps and anconeus. 

4. Describe the musculo-cutaneous nerve. 

This is a branch of the outer cord of the brachial plexus. (Fig. 42.) It per- 
forates, as a rule, the coraco-brachial muscle, and gains the intermuscular space 
between the biceps and brachialis anticus. It supplies the coraco-brachial and the 
flexor muscles of the forearm, the biceps, brachialis anticus, and supinator longus ; 
the cutaneous part is distributed to the skin over-the insertion of these muscles, 

5. Describe the circumflex nerve. 

It isa branch of the posterior cord of the brachial plexus. (Fig. 42.) It passes 
through the quadrangular space to the back of the shoulder with the posterior 
circumflex artery. (Fig. 249.) It supplies the deltoid and teres minor muscles. 
It gives two articular branches to the shoulder-joint and cutaneous branches to 
the skin over the insertion of the deltoid and teres minor muscles. 

6. Name the important regions of geometrical parts in the upper extremity. 

(1) The radial groove ; (2) the ulnar groove ; (3) the cubital fossa; (4) the 
brachial groove; (5) the axilla; (6) the quadrangular space ; (7) the first tri- 
angular space ; (8) the second triangular space. 

7. Give the special names for decp fascia in the upper extremity. 

(1) Anterior annular ligament ; (2) posterior annular ligament ; (3) dorsal 
fascia ; (4) palmar fascia ; (5) ligamenta vaginales ; (6) bicipital fascia ; (7) axillary 
fascia ; (8) clavi-pectoral fascia; (9) costo-coracoid ligament ; (10) pectoral apo- 
neurosis ; (11) deltoid aponeurosis ; (12) supraspinous fascia ; (13) infraspinous 
fascia ; (14) superior transverse scapular ligament; (15) inferior transverse scapu- 
lar ligament. (Fig. 252.) 

8. What structures did you find under the anterior annular ligament at the 
carpus? 

(1) The flexor sublimis digitorum ; (2) the flexor profundus digitorum ; (3) 
the flexor longus pollicis ; (4) the median nerve and its artery. 

9. Give boundaries of the radial groove, and its contents, 

On the radial side is the supinator longus muscle ; on the ulnar side, in the 
upper third, the pronator radii teres; in the remainder of its course, the flexor 
carpi radialis. In front of the artery the skin and fascize form the roof of the 
radial groove. Behind the artery, from above, are ; (1) The biceps ; (2) supinator 
brevis ; (3) pronator radii teres ; (4) flexor sublimis digitorum ; (5) flexor longus 

“6) pronator quadratus ; (7) a small part of the lower end of the radius. 
ontains the radial artery and its vena: comites. 
aud contents of the ulnar groove. 
“artery and its vena comites, The artery 
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is a branch of the brachial artery, being given off from this vessel in the cubital 
fossa. The groove is limited on the ulnar side by the flexor carpi ulnaris, this 
muscle being the guide to the artery in the lower two-thirds of its forearm course : 
on the radial side by the flexor sublimis digitorum ; behind by the brachialis 
anticus, the flexor profundus digitorum, and the pronator quadratus. The ulnar 
artery is covered in the lower two-thirds by the skin and fascie. In its course 
from the cubital fossa to the ulnar groove proper, the artery passes behind all the 
muscles that originate from the inner condyle of the humerus, except the flexor 
carpi ulnaris, On entering the groove proper the artery is joined by the ulnar 
nerve. 

11. Gize boundaries of the cubital fossa, and tell what you found in this fossa. 

Externally, is the supinator longus muscle ; internally, the pronator radii teres ; 
above, an imaginary line passing through the humeral condyles. The roof is 
formed by the skin and fascia. The floor is formed by the brachialis anticus and 
supinator brevis, containing between its superficial layers the posterior inter- 
osseous nerve. The fossa contains the tendon of the biceps and bicipital tuber- 
osity ; the median nerve ; the brachial artery, dividing into the radial and ulnar 
arteries ; the musculo-spiral nerve, dividing into the radial and posterior inter- 
osseous nerves; the cutaneous branch of the musculo-cutaneous nerve; the 
median cephalic and median basilic veins. 

The student should now review the scheme of the brachial plexus on page 


77, et seg. 
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Dissection.—Locate greater trochanter, sacrum, coccyx, tuber of ischium, 
crest of ilium, inner and outer hamstrings, head of fibula, neck of fibula, os calcis, 
inner and outer malleoli. 

Incisions.—(1) From centre of crest of ilium to centre of the os calcis; (2) 
from greater trochanter to coccyx; (3) from internal to external condyle ; 
(4) from inner malleolus to outer malleolus. Cut deeply enough to permit the 
edges of the skin to separate one-half of an inch with ease. In removing the 
skin from any area, cut closely enough that light may shine through the skin. 
The thing you see now having removed the skin is the superficial fascia. It 
contains the following structures in a variable amount of fat (Fig. 255): 

Cutaneous or sensory nerves in figure 255. 

1. The twelfth or last thoracte nerve below the 
The iliac branch of the ilio-hypogastric nerv: 
Posterior branches of the lumbar and sacral nerves. 
The eaternal cutancous nerve of the lhanbar plexus. 
The small sctatic of the sacral plexus. 

The cutaneous branch of the obturator nerve 
Twigs from the long or internal saphenon 
The short saphenous, formed, as you sve in figure 255, by the communicans 
tibialis and communicans fibularis, branches of internal and external popliteal 
respectively. 

9. The short saphenous vein; with the nerve described in the preceding para- 
graph. This vein comes from the outer end of the dorsal arch of the foot, runs 
behind the outer malleolus of the fibula, passes up the mid-line of the leg, 
between the two heads of the gastrocnemius muscle, pierces the deep popliteal 
fascia, and opens into the popliteal vein. 

Describe the twelfth thoracic nerve. 

Tt is seen giving (1) a cutaneous branch to the anterior part of the gluteal 
region ; (2)a cutaneous branch to the anterior part of the abdominal walls as low 
as the hypogastric region. The nerve lies below the last rib, with the first lumbar 
artery. It crosses the quadratus lumborum muscle, and its muscular branches 
are distributed like the other abdominal intercostal: 

Describe the ilio-hypogastric nerve. 

This is a branch of the lumbar plexus, being given off from the first lumbar 
with the ilio-inguinal nerve. The iliac branch supplies the integument of the 
front part of the gluteal region. The hypogastric branch pierces the aponeurosis 
of the external oblique muscle one inch above the external abdominal ring, and 
supplies the skin in this region. 

Observe that the posterior branches of the lumbar and sacral nerves supply 
the skin over the gluteus maximus muscle. 

Remember, the external cutaneous branch of the lumbar plexus supplies the 
skin covering the vastus externus, and may be considered a dismembered branch 
of the anterior crural: nerve, according to Hilton's law. 
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Why this relation of artery and vein? 

The rule is: Veins are behind their arteries below the diaphragm, and in 
front of them: above the diaphragm—where they are not on the same plane. 
Exception to rule; the renal vessels. 

What can you say about the internal popliteal nerve? (Fig. 266.) 

It begins at the bifurcation of the great sciatic, and ends at the lower border 
of the popliteal space, where its continuation through the leg is called posterior 
tibial. _In its course it throws off these branches : 

1. The communicans tibialis or communicans poplitei. 
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2. Three articular branches to the knee-joint. 

3. Muscular branches to the gastrocnemius, soleus, plantaris, popliteus. 

The articular branches reach the kuee-soint haw ? 

One goes with the azygos artery, and two accompany the internal articular 
arteries, Superior and inferior. 

Describe the external popliteal nerve. 

It begins at the bifurcation of the great sciatic, is found in the outer side of the 
popliteal space in the sheath of the biceps muscle. It leaves the space between 
the biceps and the outer head of the gastrocnemius muscle. It crosses the neck 
of the fibula, having passed behind the head of this bone, and terminates in the 
anterior tibial and musculo-cutaneous nerves. In its course it gives off these 
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of the lower two segments of the sacrum; (5) from the posterior o 

outer lip of the iliac crest; (6) from the surface of the bone between 
the ilium and the superior gluteal ridge. (Fig. 226.) The muscle is 
into: (1) The ibial band; (2) into the gluteal ridge of the 
227.) The inferior gluteal nerve, a branch of the sacral plexus, #1 
muscle, 
Cutat its insertion into the deep fascia of the thigh, and into the 
ridge of the femur, the gluteus maximus; turn the same back, as seen if 
258, Also cut the insertion of the gluteus medius at the oblique 
greater trochanter (Pig. 227), tum same up, and develop your 
figures 258 and 259. Caution! Take the greatest care, in ty 
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above muscles back, not to injure the vessels and nerves, upon which both 
the beauty and benefit of your dissection depend. You have exposed to view 
now these structures > 
1. The greater sacro-sciatic foramen. (Fig. 226.) 
2. The lesser sacro-sciatic foramen. (Fig. 226.) 
3. Sacro-sciatic ligaments—greater and lesser. (Fig, 258.) 
4. The three gluteal muscles. 
5. The pyriformis muscle. 
6, The obturator externus muscle, 
7. The obturator internus muscle, 
8. The gemelli—superior and inferior. 
9 
10. 
11. 





. The quadratus femoris muscle. 
. The superior gluteal nerve and artery. 
he small sciatic nerve and its branches, 
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Fic. 268—A Dissection oF 7itk Nenwra iN THe GLUTEAL Rectan, 
(The glutens maximus and gluteus medius have been divided near their insertions, and thrown upward.) 


12. The sciatic artery and its branches. 
13. The great sciatic nerve andiits r 
14. The internal pudic nerve and art 
The origin of the biceps, semitendinosus, and semimembranosus. 

16. The gluteus medius muscle. 

17. The gluteus minimus muscle. 

18. The subgluteal bursa over the greater trochanter. 

The gluteus medius arises from the outer lip of the iliac crest for the anterior 
four-fifths ; from the outer surface of the ilium, between the superior and middle 
gluteal curved lines (Fig. 226); from the denge aponeurosis covering the muscle 
and separating the same from the gluteus maximus. The muscle is inserted into 
the oblique line of the greater trochanter of the femur. (Fig. 227.) Nerve-supply 
is the superior gluteal from the ]umbo-sacra! cord of the sacral plexus. (Fig. 193.) 

The gluteus minimus atise< from the outer surface of the ilium, between the 
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The Inferior Gluteal Nerve.—A branch of the sacral plexus. Leaves the 
pelvis by the greater sacro-sclatic foramen, below the pyriformis, and supplies 


the gluteus maximus. (Fig. 258-) 
The Lesser Sacro-sciatic Foramen.—The notch of the same name is con- 





Fig. 259,—Tiie Exreenat, Rotarons any tee Hasiereina Muscnes 


$9.) It trans- 





verted into this foramen by the greater sacro-sctatic ligament, (Fig, 2 
mits the internal obturator tendon and its nerve, the internal pudic nerve, artery, 
andvein, (Fig. 258.) The vessels and nerve lie above the tendon. To trace these 
Structures properly, it will be necessary to remove the gluteus maximus from the 
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greater sacro-sciatic ligament, and then cut the latter. You will then sce the 

internal pudics all rane Alcock's canal, (Fig. 258) 

if a and Cours ; ae e of Internal Saale priedinter creo of the sacral 
lexus, ig, 194.) le nerve escapes from the pelvis greater stcro- 

sciatic foramen, crosses the spine of the ischium, enters the pelvis by the lesser 

sacro-sciatic foramen (Fig. 226), above the tendon of the obturator internus 

muscle, traverses a delamination of the obturator fascia, called Aleock’s canal, in 
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Fic. 260.—Drry Dissecrioy oF THE GLoTRAL Recton. 
From a preparation in the Hunterian Museum.) 





the outer wall of the 
(1) The inferior 


rectal fossa. It gives off the following branchet 
which crosses the ischio-rectal fossa and supplies 
the skin around the anus; (2) the ferimead, which supplies the integument 0 
the scrotum and the labia majora, the transversus perinai, the accelerator una= 
the erector penis, and the compressor urethra, or deep internal transversus pene 
muscle; (3) the dorsal nerve of the pemis, which gives off branches to the sk 
of the penis, and to the corpus cavernosum | 
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Fic, 262,-SHORT HEAD OF BICERS AND Seati- 
MEMIANOSUS, 


f Atiachment to ischiom of long head of biceps 
and semitendinosus, 2. Semimembranosus, 3 
ts superior tendon. 4. Its inferior tendon. §. 
Miridie portion of tendon, 6 Its anterior por- 
tion, 7. Its posterior portion. 8. Section of 
Jong bead of biceps. 9 It short head, 
Its attachment to head of fibula th, tr 
Addvetor magnus. 12, 12, Oribices for passage 
of yerfornting arteries and veins, 13, Vastus 
externus, £4, t4. Insertion of gluteus maxinivs 
15, Divided expansion of tendon af this muscle, 
continuoos with the aponeurosis of the vastus 
externas. 16. Attachment of quadratus femoris. 
7. Tendon of obturator externus. £8, Attach- 
went of gluteus medias 19. Obturator \nterwus. 
20, Tension of pyramidalis, 2t, Glatews mini 
mus. 22, Divided inner head of gastrocnemius 
23, Outer heal Plantaris. 25. Popliteus 
20. Soleus, 37 ving for artery, rem, 
and ney 
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Fic. "26; —Loxe Heap ov Iiekes axe St 
TENDINOSUS. 

1. Long head of biceps. 2 Common tondee of 
head of biceps and semitendinosus. 5. take 
tendon of biceps. 4. Seniitendinosis. §. bx 
tendon, 6, 6. Its tendinows expansions 
tingous with aponeuresis of 7. Semierer 
Uranus. 8, Its inferior tendon. ge 
20, Hts tendon, 24, Sortorius 12, Waster ee 
ternus, 13. Femoral attachment of gluteus wath 
mus 14 Insertion of gluteus seeding 15 
Gloteus minimus. 16, Tendon of pyres 
17- Obturator internus, 1S 0k Fete. 
19, Inner bead of gastroenemins 2, Cue 
head of gustrocuctiius, 28. Plamtatin 2 
Vopliteal aponeurosis, 
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muscle above and below from the gemelli. (Fig. 259.) Cut the muscle near its 
insertion into the greater trochanter, and then trace it back into the pelvis 
through the lesser sacro-sciatic foramen. Notice the strong converging tendin- 
ous bands on the under surface of the muscle. Also see the origins of the 
gemelli from the ischial tuber and spine. (Fig. 226.) 

Reduced to its simplest terms, what is a rational physiological grouping of the 
muscles primarily concerned in the movements of the hip-joint ? 

(1) Flexors of the thigh on the abdomen ; (2) extensors of the thigh on the 
abdomen ; (3) adductors of the thigh on the pelvis ; (4) abductors of the thigh 
on the pelvis; (5) internal rotators of the thigh; (6) external rotators of the 
thigh. 

Same the flexor muscles of the thigh. 

The iliacus and psoas magnus, inserted into the lesser trochanter of the femur, 
are, as Morris points out, almost pure flexor muscles. When, however, they 
deviate from flexion, they are’ to some extent internal rotators, and not, as is 
sometimes suggested, external rotators. Nerve-supply, second and third lumbar 
nerves. 

How ts the thigh extended on the pelvis ? 

By the action of the gluteus maximus, which is the direct antagonist of the 
psoas and iliacus. Nerve-supply, the inferior gluteal nerve. 

Name the abductors of the hip-joint. 

The tensor vagine femoris, the glutcus medius, the gluteus minimus. 
Nerve-supply, superior gluteal. 

Name the adductors of the thigh or hip-joint ? . 

The obturator externus, the adductor longus, the adductor brevis, the adduc- 
tor magnus, and the adductor gracilis. Nerve-supply, the obturator. 

How is the thigh or hip-joint rotated inward ? 

By the anterior segments of the members of the abductor group of muscles— 
viz., the glutei minimus and medius and the tensor vagini femoris ; and, in addit 
according to Morris, by the ilio-psoas muscle. Nerve-supply, superior gluteal. 

Name the muscles that rotate the thigh outwar 

The pyriformis, the obturator internus, the two gemelli muscles, and 
the quadratus femoris. These muscles all derive their nerve-supply from the 
sacral plexus, The obturator externus, although strictly speaking an adductor 
muscle, becomes an external rotator when the patient is in the sitting posture. 

Now, on figure 263 study the relation of the quadratus femoris, obturator 
internus, and the gemeili to each other. On figure 262, on which the quadratus 
and gemelli are removed, study the relation of the obturators to each other. 























BACK PART OF THE LEG. 


Locate the fibrous arch connecting the heads of the gastrocnemius muscle. 
(Fig. 259.) Notice passing downward into the deep intermuscular space the 
popliteal artery and vein, in their proper relation to each other, and the internal 
popliteal nerve. (Fig. 264.) Carefully isolate these structures from cach other 
and from the arch. Then lift the arch upward and cut down between the two 
heads of the gastrocnemius to the point where this muscle joins the soleus, Also 
notice between these two muscles the plantaris, with its very long tendon. (Fig. 
264.) Now cut the gastrocnemius ( 264), and trace cach head across the 
joint to its exact origin on the femur. ( Notice the difference in orig 
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If you examine this fascia, you will find it attached internally to the tibia, ex- 
termally to the jfénda, and above to the oblique line of the tibia. (Fig. 208.) 
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It is quite thin, yet strong, and permits the posterior tibial vessels and nerves to 
be seen through it. 


The Posterior Tibial Nerve (Fig. 266)—It begins at the lower border of 


Pig, 266. —ReLATIONS oF Tite VorLrreal Agteay To Boxes axe MUseras 
(The structures scen in this figure are covered by the deep tropeverce fascia. See page 33 


between the internal malleolus and os calcis, by dividing into the 
external plantar nerves. (Fig. 272.) It accompanics'the posterior tibial 
being first to the inner and later to the outer side of these vessels, 
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Branches of Posterior Tibial Nerve.—(1) An articular b 
given off just above the bifurcation of the nerve into the 
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Frexor brevis digtora® 


‘Fiewey longue dighiorvm 


Fro, 268—Tue Leer Foor. (Plantar surface.) 
{Study the iasertion and location of tendons on this aod compare your dissection therewthi) 


plantar nerves. (2) A plan antar cutaneous nerve, to the heel and inner side of the 
sole of the foot. (Fi tot IE 


2.) (3) Muscular branches to the tibialis posticut 
flexor longus hallucis, and flexor longus digitorum muscles, (Fig, 200) 
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acting together, assist the tibialis posticus in extending the ankle. They are 
antagonized by the tibialis anticus and peraneus tertius. 


THE SOLE OF THE FOOT. (Fig. 272.) 


The importance of a knowledge of this region can not be overestimated. 
The large number of important structures in a comparatively small area, com- 
bined with thick skin, dense plantar fascia, and delicate lumbrical muscles, all taken 
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together make dissection of this arca somewhat difficult, A dissection of the 
four layers of museles alone would be an easy task, but here, as in langer areas 
of the body, nerves and vessels must be saved. The only general rule I can give 
you is this: Follow painstakingly as a guide the dissections given in the text, 
and learn from the figures what you expect to find. Having done this, follow 
cach nerve and vessel out carefully to its distribution. No number of written 
pages will make an awkward man improve his touch; hence it is impossible to 
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8. The ayer of museles > Dorsal interossci, four in number; plantar” 
interossei, three in number; the nerve- and blood-supply to these, (Fe 27 ) | 
* ‘The tendon of the peronens fougus and its sesamoid bone. — i} 
Snecisions,—Start at the middle of the os caleis and make one cut the i| 
skin to the middle of the great toe; the other to the middle of the littl toc. 
‘This V-incision will permit you to find: 
t. The plantar cutaneous nerve, a branch of the posterior tibial nerve. 
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{lin this diasection the greater part of the plantar fascin has been removed.) 


(Fig. 272.) This is a sensory nerve to the heel, and you will find it in the thick 
pad of fat in the superficial fascia. Sometimes the granular fat here is three- 
fourths of an inch thick 
2. The cutaneous branches of the internal and external plantar vessels 
nerves. Exercise now your common sense in removing the skin. 
The su fascia contains much fat. The fat found in the palms of the 
hands, in the soles of the feet of the adult, and all over the body of the chi ax 
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diverging branches of the V-incision you made inthe skin, You will notice that 
the three divisions of the plantar fascia correspond to the three muscles in the 
first layer, cover them, and in great part are almost inseparably connected there- 
with. (Fig, 273.) The plantar fascia is part of the origin of these muscles, 
Remove this fascia (Figs. 281 and 273) and trace out with the forceps the 
branches of the internal and external plantar nervestand vessels. (Fig. 272.) 
‘The plantar fascia has a central part that covers the flexor brevis 

an outer portion that covers the abductor minimi digiti, and is continuous with 
the dorsal fascia of the foot externally 7 an inner portion that covers the abductor 
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hallucis, and is continuous internally with the dorsal fascia of the foot. Poste- 
tiorly, the plantar fascia is attached to the os calcis ; anteriorly, it is continuous 
with the ligamenta vaginales, 

Muscles of the First Layer (Fig. 273) 
between the middle muscle and the muscles on side of it, Trace all three 
muscles back to their origins on the os calcis. (Fig. 268.) Likewise trace each 
forward to ite insertion: the adductor halfwets to the base of the first phalanx 
of the great toe ( 1 the abductor usintmé digi to the base of the first 
phalanx of the little toc; the flexor brevis digitorwm to the second phalanges 
of the four lesser toes, by cutting through the ligamenta vaginales the long 


Dissect carefully in the grooves 
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Ligamenta Vi —These are the fibrous sheaths of deep fascia that 
cover the flexor tendons, They are formed by the deep fascia, in’ a modified 
form. Above, they are continuous with the plantar fascia, They are attached 
on the sides to the margins of the grooves on the plantar surface of the 


phalanges. 

The Theca and Thecal Culs-de-sac.—The vaginal synovial membrane, con- 
sisting of a siscerad and a parietal layer, ix called theca. The point inconjunetion 
between the two laycrs—about the middle of the metatarsal bones—forms a cul: 
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de-sac, Pus forming below in the cavity of the theca could burrow to this point. 
Note the difference in the fingers. 

Normally, the thecal cul-de-sac is found as above described in each toe, thus 
making five in number. The homologous structures of the fingers are described 
as three, the thumb and little finger having none, since the thecal synovial mem- 
brane corresponding to these two members is continuous above with the two 
bursa: under the annular ligament, My experience is, however, that in the 
majority of cases no communication will be found between the thecal sacs of the 
thumb and little finger, and the bursz under the anterior annular ligament at 
the wrist. 

The Vincula,— These are small silvery cords that extend from the bottom of 
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the groove to the tendons, and from tendon to tendon, in the ligamenta vaginales 
of the digits of the lower as well as the upper extremity. By means of these 
vincula capillary vessels reach the synovial membrane of the tendon. 

The Internal Plantar Nerve.—Begins under the internal annular ligament 
at the bifurcation of the posterior tibial nerve. _ 1t lies between the first and second 
layers of muscles in the sole of the foot. (Fig. 272.) It gives off: (1) Articular 
branches to the tarsus and metatarsus and phalangeal articulations ; (2) a cuta- 
neous branch to the skin of the heel (Fig. 272); (3) digital branches to the 
inner three and one-half toes ; (4) muscular branches to the abductor hallucis, 
flexor brevis hallucis, flexor brevis digitorum, and two lumbricals. 

The External Plantar Nerve.—Begins at the bifurcation of the posterior 
tibial ; it accompanies the external plantar artery into the sole of the foot. This 
nerve is similar in its distribution to the ulnar nerve. It supplies a larger number 
of muscles, still it is smaller than the internal plantar. The muscles innervated 
by this nerve are: (1) All the interossei, seven in number, four dorsal and 
three plantar; (2) two lumbricals on the outer side ; (3) adductor hallucis ; 
(4) the transversus pedis. This nerve also supplies one and one-half toes— 
the flexor accessorius and abductor minimi digiti. 

The Internal Plantar Artery (Fig. 273).—This is a small artery. It 
begins with the external plantar ; at the bifurcation of the posterior tibial artery 
under the internal annular ligament. It accompanies the internal plantar nerve. 

The External Plantar Artery (Fig. 273)—This is the larger plantar 
artery. It crosses the sole of the foot obliquely to the head of the little toe meta- 
tarsal, lying, of course, in common with all the other plantar structures, between 
the first and second layers of muscles ; here it turns abruptly inward and forward 
to the first intermetatarsal space, where it anastomoses with the communicating 
branch of the dorsalis pedis artery, to complete the plantar arterial arch. 

The Plantar Arterial Arch.—This arch is formed between the extemal 
plantar artery and the dorsalis pedis. This arch lies deep on the interossei 
muscles. It sends off digital branches to the outer three and one-half toes. 
At the clefts of the toes these digital branches send off perforating branches, 
which, passing up through the interosseous spaces, communicate with the meta- 
tarsal artery on the dorsum of the foot. 

Study the origin, insertion, and function of muscles on your dissection, and 
use the tabulated list of muscles that each student is expected to prepare for 
himself for reference. 

Name the muscles of the first layer of the sole of the foot, giving their origin, 
insertion, nerve-supply and blood-supply, and action. 

The Abductor Hallucis.—Origin, from the plantar fascia ; greater tuberosity of 
os calcis; intermuscular fascia between itself and the flexor brevis digitorum. 
Insertion, under surface of base of first phalanx of the great toe. This muscle 
abducts and flexes the great toc. Nerve-supply, the internal plantar nerve. 

The Abductor Minimi Digiti—Origin, plantar fascia; lesser tuberosity of the 
os calcis; the intermuscular septum between itself and the flexor brevis digi- 
torum ; the long plantar ligament. Insertion, under surface of base of first phalanx 
of little toe. This muscle abducts the little toe from the mid-line. Nerve-supply. 
the external plantar. 

The Flexor Brevis Digitorum.- Origin, the plantar fascia; the greater tubet- 
osity of the os calcis ; the late intermuscular fascia. Insertion, into the sides 
of the middle phalanges. These tendons are perforated by the tendons of the 
flexor longus digitorum, —Nerve-supply, the internal plantar. 

Name the muscles of the second layer of the sole of the foot, gt 
tion, function, and ner uppir. 
he Musculus lecessorius.—Origin, the concave inner surface of the os calc 
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the under surface of the os calcis; the long plantar ligament. Insertion, the 
upper surface and outer oblique border of the flexor longus digitorum. Demon- 
strate carefully on your dissection the specific double origin and double insertion 
of this muscle. To do this, hold the heel firmly and extend the toes vigorously. 
Nerve-supply, the external plantar, a branch of the posterior tibial. 

The lumbrical muscles are four in number. They arise in connection with the 
tendons of the flexor longus digitorum, as follows: The first from the great-toe 
side of the first tendon, beginning at the point where this tendon leaves the main 
tendon of the muscle. The other three arise from the adjacent tendon, as seen in 
figure 270. Insertion, into the inner border of the expanded tendons of the ex- 
tensor communis digitorum. The nerve-supply is from the external plantar for 
the two outer ; the internal plantar for the two inner. Acting with the interossei, 
these muscles flex the metatarso-phalangeal articulation and extend the first and 
second interphalangeal joints. Note, then, the homology, both in nerve-supply 
and function, of these muscles and the lumbricales manus. 

The intimate association of the accessorius and lumbricales pedis with the 
flexor longus pollicis and flexor longus digitorum justifies some authors in classi- 
fying these latter also in the second group. For details of these muscles, which 
are not here considered as belonging to the second, the reader is referred to 
page 389. . 

Name the muscles of the third laver of the sole of the foot, giving origin, inser- 
tion, function, and nerve-supply. 

The Flexor Bri Hallucis.—Origin, from the under surface of the cuboid 
bone; the long plantar ligaments ; the expansion of the tibialis posticus in the 
middle of the sole of the foot. Insertion, base of the first phalanx of the great 
toe, both on the inner and outer borders. (Fig. 268.) The tendon of the flexor 
longus hallucis passes between the two parts of the muscle, playing over a pulley 
formed by the two sesamoid bones developed in the tendon of flexor brevis hal- 
lucis. (Fig. 274.) This muscle flexes and slightly adducts the first phalanx. 

The Adductor Hallucis (Fig. 274).—Origin, the sheath of the peroneus longus 
formed by the long plantar ligament ; the under surface of the second, third, and 
fourth metatarsals. Insertion, into the outer part of the base of the first phalanx 
of the great toe. Nerve-supply, the external plantar. 

The Transversus Pedis (Fig. 274).—Origin, the deep transverse metatarsal 
ligaments and the plantar ligaments of the three outer metatarso-phalangeal 
articulations. Insertion, into the base of the first phalanx of great toe on the 
outer side. Nerve-supply, the external plantar. Action, to adduct the great toe. 

The Flexor Brevis Minimi Digiti. —Origin, base of fifth metatarsal bone, under 
surface (Fig. 268); sheath of peroncus longus. (Fig. 274.) Insertion, into the 
under surface of base of first phalanx of the little toe. Action, to flex the little 
toe. Nerve-supply, the external plantar. 

The interossei have been fully considered. The student is urged to study 
carefully the action of these muscles, both separately and in conjunction with the 
lumbricales. 
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Dissection. —Dissection of the back is often almost wholly ignored; and why 
ignored? I would ask. Simply because (1) it is considered as belonging to a 
region of the body called nor practical ; because (2) its structures are somewhat 
difficult to expose on dissection. Says one: “ There are only two ingsions in the 
whole category of diseases of this region—(1) for renal operations ; (2) for car- 
buncles. Why, then, should one learn to dissect seven layers of muscles?” I 
would answer, " If the former incision is made in the proper place, and the latter 
deep enough, these alone are enough to justify careful study and dissection of this 
area.” I desire to accentuate the following 

1, The thick superficial fascia, and its very dense connective-tissue frame- 
work, since this is a favorite locality for boils and carbuncles, offering greater 
resistance to pus than do all the other structures combined, betwecn this and the 
suboccipital triangle. (Law of projectiles.) 

2. The erector sping and the quadratus lumborum, since these muscles 
are guides to lumbar colotomy and lumbar nephrectomy and nephrotomy. 

3. The last rib, since in the above operations, nephrectomy and nephrotomy, 
the pleura must not be cut or wounded, and the last rib is the guide. 

4. The complexus muscle, since this forms the roof of the suboccipital tri- 
angle, On the floor of the triangle are the vertebral artery and suboccipital 
nerve ; crossing the triangle, immediately under the complexus muscle, is the 
reat occipital nerve. 

5. The vertebral aponeurosis, since this separates the muscles which act 
upon the shoulder girdle—the first and second layers—from the proper muscles 
of the back—viz., those that move the vertebral column by acting on the spinous 
and transverse processes and the parts of the skull serially continuous therewith. 

6. The erector sping, since this is the location of lumbago, the so-called 
muscular rheumatism of the back. I wish you to note particularly in this con- 
nection the anatomical reasons why the pain of lumbago need not be mistaken 
for pain in diseases of the kidneys and surrounding viscera, of the rectum, and of 
the uterus. The pain in lumbago (in any of the proper muscles of the back) is 
logically located in the small of the back, because these muscles are supplied by 
somatic nerves, It could not be mistaken for the above pains, because those 
organs—uterus, kidney, rectum—have a sympathetic nerve-supply, and this pain 
is reflected in the distribution of the avterior primary divisions of the somatic 

erves; the proper muscles of the back are supplied by the posterior primary 

of the spinal nerves, and these latter have no sympathetic connection: 
(See Fundamental Principles ef Anatomy: Application of Law of Projectiles 
in Cases of Pain Remote from Place of Injury.) 
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Muscies oF THE Back, GRoureD ACCORDING TO LAYERS, AND THEIR NERVE-SUPPLY. 


First layer... ‘Trapezius, Nerve-supply, spinal accessory, cervical plexus. 
Levator anguli scapulz. Nerve-supply, cervical plexus. 
§ Rhomboideus minor. Nerve-supply, brachial plexus. 
{ Rhomboideus major. Nerve-supply, brachial plexus. 
fhatisimus dorsi.” Nervesupply, the long subseapular. 
ai { Serratus posticus superior. ] Nerve-supply, posterior divisions of spinals, 
Third layer, . | Serratus posticus inferior. } eatential branches: Me 
{ Splenius capitis. } Nerve-supply, posterior divisions of spinals, external 
1 Splenius ¢ branches. 
Outer division (nerve-supply, all by posterior divisions, spinal nerves) : 
1. Ileo-costalis. 
2. Musculus acessorue ad ilo costalem. 
. Musculus cervicalis ascendens. 
Midille division (netve-supply, posterior divisions of spinals) : 
1. Musculus longissimus dorsi. 
2, Musculus transversalis colli, 
3, Musculus trachelo-mastoideus. 
Inner division (nerve-supply, posterior divisions of spinals): 
‘Musculus spinalis dorsi. 
Musculus complexus. Nerve-supply, suboccipital, great occipital, posterior 
division. 
Semispinalis colli, Nerve-supply, posterior divisions of spinal. 
Semispinalis dorsi. Nerve-supply, posterior divisions of spinal. 
Rotatores spina. Nerve-supply, posterior divisions of spinal. 
Multifidus spine, Nerve-supply, posterior divisions of spinal. 


( Interspinales. Nerve-supply, posterior divisions of spinal. 
pI ply, pi P 
( Intertransversales. Nerve-supply, posterior divisions of spinal. 


Second layer, . 


Fourth layer, . 





Fifth layer, . 


Erector spina. 


Sixth layer, . . 


Seventh layer, 


Occipital Group (nerve-supply, suboccipital nerve).—Rectus capitis posticus 
minor, rectus capitis posticus major, rectus capitis lateralis, obliquus superior, 
obliquus inferior. Nerve-supply, yreat occipital and suboccipital nerves. 


ANALYSIS OF THE SIMPLE MOVEMENTS OF THE SPINAL 
COLUMN AND THE MU WHICH PRODUCE THEM. 


View the skeleton from behind, and note the juxtaposition of spines, lamina:, 
transverse processes, articular processes, and bodies or centra of vertebra. Note 
the head of the rib articulating with the body, and the tubercle of the rib articulat- 
ing with the transverse process of a vertebra. (Fig. 276.) Each is a movable 
articulation, because it has a synovial sac. Note the central pulpy nature of the 
intervertebral disc. Note the manner in which the head of the rib articulates 
with two bodies and the cartilaginous disc, and recall the exceptions to this rule 
in the first, ninth, tenth, eleventh, and twelfth thoracic vertebra. (lig. 277.) 










Simpce Movem SPINE. 
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1. Lateral flexion of the column by the intertransversales. 
2: sion of the coluwnn by the interspinales and spinalis dorsi. 

3. Lateral rotation by the rotatores spinz, extending from the transverse pro- 
cess of the vertebra below to the lamina of the bone above. 

4. Extension and lateral rotation of the column by the multifidus spina, in a 
typical region extending from the transverse processes of the vertebra: below, to 
the lower border of the spines above, from the last lumbar to the second 
cervical vertebra. 

Note that extension and lateral rotation are the two most common move- 
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strengthen the same region. So we will sce that from the transverse processes 
of all the dorsal vertebra to the spines of all the dorsals and cervicals there 
is a continuous, uninterrupted plane of oblique muscular fibres. (Fig. 285. 
They are called semispinales dorsi and colli. They are synergistic phy: 
cally to the multifidus spina—only a larger edition of the sume. Their function 
is extension and lateral rotation, 

Note, again, there is an upward continuation of this same muscular arrange- 
ment to the head—the compleaws, a semispinalis capitis. ig. 283.) It arises 
from the transverse processes of the upper six thoracic and last cervical, and is 
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inserted into the occipital bone. Its action is extension and lateral rotation of 
the head. 

The above are the simple movements of the vertebral column, Complex 
movements may be had by combination of different simple movements, 
spoken of the mechanism in advance of the dissection, to inspire the si 
greater care in his work 





NERVES THAT SUPPLY THE BACK. 

The long subscapular nerve to the latissimus dorsi (brachial plexu 
The spinal accessory nerve to the trapezius (twelfth cranial nerve). 

3. The suboccipital nerve to the complexus, recti, and oblique muscles, 

4. Muscular branches from the cervical plexus to the rhomboids and levator 
angali seapulx, 

5. Posterior divisions of the spinal nerves, thirty-one pairs to other muscles. 

6. The great occipital nerve, to the complexus muscle and to the scalp. 

Scheme for the Posterior Divisions of the Spinals.—A!l except the first 
Cervical divide into internal and external branches ; the internal branches sup- 
Ply the sixth and seventh layers, the external branches the remainder ; they 
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bar aponcurosis, and iliac crest, posterior one-third of outer lip. Develop the 
upper border and expose the infraspinatus and teres major in the triangle formed by 
this muscle, the deltoid, and the trapezius. (Fig, 280.) Develop with the scissors | 
the lower border of the muscle. The latissimus dorsi will be inserted into the poste- 
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musele from the sides of the spines of the seventh cervical and six 
vertebre, (Fig. 281.) ‘The muscle has two insertions: (1) into | 
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Erector Spin# and Branches.—Remove the vertebral aponeurosis (Fig. 
282) and expose the fifth layer of muscles and its subdivisions. (Fig. eat ¥ 


‘Vervebral apcasezonie 
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Origi.—(1) The spines of the two last thoracic, all the lumbar, and the four 
Upper sacral vertebra; (2) the back of the side portion of the fourth sacral 
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Insertion.—It is continuous above with the spinalis dorsi, longissimus dorsi, 
and ilio-costalis. 

Locate the spinalis dorsi first, the inner insertion of the erector spina 

+ muscle, Remember it takes its origin from the inner part of the erector spina. 
Trace its tendons of insertion to the spines of the upper thoracic vertebra:. 

Locate the groove between the outer and middle divisions of the erector 
spine. In this groove you will find the external branches of the posterior 
divisions of the spinal nerves, in company with the dorsal branches of the inter- 
costal vessels. Turn the muscles apart, as in figure 284. 

The outer division of the crector spinz is called ilio-costalis, to its insertion 
into the angles of the lower ribs, from the sixth to the eleventh rib. It is continued 
upward through the back and neck as (1) the accessorius, (2) cervicalis ascendens. 

Accessorius ad ilio-costalem arises from the angles of the ribs, seventh to 
eleventh, and is inserted into the angles of the ribs from the second to the fifth, 
and into the transverse process of the seventh cervical vertebra. 

Cervicalis ascendens arises from the ribs—fourth to fifth uppe 
the costal insertion of the accessorius, and is inserted into the posterior tubercles 
of the fourth, fifth, and sixth cervical transverse processes. 

The middle division of the erector spina continues through the thorax under 
the name of longissimus dorsi; through the neck, to the head, as the trans- 
versalis colli and trachelo-mastoid. (Fig. 284.) 

The longissimus dorsi arises: (1) From the middle part of the erector 
spine ; (2) from the transverse processes of some of the lower thoracic vertebra. 
It is inserted into: (1) The ribs external to their tubercles ; (2) the transverse 
processes of the thoracic vertebra; (3) into the accessory tubercles of the upper 
lumbar and lower thoracic vertebra ; (4) into the transverse processes of the 
upper lumbar vertebra. 

Transversalis colli arises from the transverse processes of the upper six 
thoracic vertebrz, internal to the insertion of the longissimus dorsi. _ It is in- 
serted into the posterior tubercles of the transverse processes of the vertebra: from 
the second to the sixth cervical vertebra: inclusive. 

The trachelo-mastoid (Fig. 284) is the inner part of the transversalis colli 
continued in the mastoid proce: In some cases this muscle is unusually well 
developed. 

The sixth layer of muscles comprises the following : 

1. The complexus, or scmispinalis capitis 

2. The semispinalis dorsi in the dorsal region. 

3. The scmispinalis colli in the cervical region. 

4. The multifidus spin, found in all regions of the spine. 

5. The rotatores spinz, found in the thoracic region. 

Describe the complexus muscle. 

This muscle (Figs. 283 and 284) is covered by the splenius, with its two 
divisions, and the trapezius. In turn, this complexus covers the muscles that 
make the boundaries of the suboccipital triangle, thereby forming the roof of this 
important surgical area—the suboccipital triangle. The occipital artery lies on 
the muscle ; the suboccipital and great occipital nerves are under the muscle, 
being parts of the contents of the suboccipital triangle. The origin of the muscle 
is from: (1) The articular processes of the cervical vertebra: from the third to the 
sixth ; the transverse processes of the seventh cervical and the six upper thoracic 
vertebra, The insertion is into the occipital bone, between the middle and 
inferior curved or nuchal lines. (Fig. 278.) Nerve-supply : (1) The suboccipital 
or posterior primary division of the first cervical; (2) the great occipital or 
posterior primary division of the sccond cervical ; (3) the posterior primary 
divisions of the third, fourth, and fifth cervical nerves. 
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Describe the semispinalis dorsi. 

The idea in the name is founded on the facts: (1) That one of the muscle is 
inserted into the spines, and (2) that the muscle is situated in the thoracic or dorsal 
region of the spine. (Fig. 285.) The muscles composing the series are small and 
tendinous. They extend obliquely inward and upward, from their origin, on the 
back of the transverse processes of the thoracic vertebra, from the sixth to the 
tenth, to their insertion into the spines of the last two cervical and the first, 
second, third, and fourth thoracic. The nerve-supply is from the posterior 
primary divisions of the thoracic nerves. Remove this muscle and you expose 
the multifidus spine below. The muscle is covered by the spinalis dorsi 
and latissimus dorsi—the inner and middle parts of the crector spina, you will 
remember. 

Describe the semispinalis: colli. 

The verbal idea is the same in this as in the preceding muscle. The muscle 
is located in the cervical region ; it is inserted into the spines of the cervical 
vertebra, from the second to the fifth inclusive. (Fig. 285.) The muscle originates 
from the transverse processes of the five or six upper thoracic vertebra. The 
muscle is covered by the complexus ; under it is the multifidus spin. Between 
the complexus and semispinalis colli you will find : (1) Branches of the posterior 
cervical nerves ; (2) an anastomosis between the arteria princeps cervicis, a branch 
of the occipital, and the arteria profunda cervicis, a branch of the superior inter- 
costal. In ligation of the common carvtid and subclavian arteries blood may 
reach both the hand and brain by this channel. 

Describe the multifidus spinw. 

The multifidus spinz is found in every region of the spine. In the sacral and 
lumbar regions it is thick and fleshy ; in the thoracic and cervical regions it is 
thin and aponeurotic. This muscle has the following origins, which must be 
carefully learned before this muscle can be dissected understandingly : 

(1) From the deep surface of the erector spine. This fact of origin makes the 
dissection of the muscle a difficult task, except in cases of zinc or formaline pre- 
pared bodies where the cadavers have had a year to become very hard ; (2) 
from the groove between the sacral spines and rudimentary articular processes 
of the sacrum ; (3) from the mammillary processes of the lumbar vertebra ; (4) 
the transverse processes of all the thoracic vertebra ; (5) the articular processes 
of the cervical vertebra from the fourth to the sixth, and from the transverse 
process of the seventh cervical. The segments making up the collective multi- 
fidus spina: from these diverse regions are inserted as follows: into the lower 
borders of the vertebral spines, from the fifth lumbar to the second cervical. 
The nerve-supply of the multifidus spina: is from the posterior primary divisions 
of the spinal nerves, from the second cervical:to the third sacral nerve. This 
muscle covers the rotatores spina. 

Describe the rotatores spine. 

These are in the region of the thorax. They derive their name from the 
rotatory action they exert. Of these muscles there are eleven pairs, They 
originate from the back and upper part of the transverse processes, and are 
inserted into the lower border of the lamina of the next vertebra above. They 
are in relation above with the multifidus spina. Nerve-supply, the posterior 
primary divisions of the spinals. 

Vame and describe the seventh layer of muscles of the back, 

(1) The interspinales arise from the upper surface of the spine of a lower, and 
are inserted into the lower surface of the spine of the vertebra immediately 
above. These muscles are very small. Nerve-supply, the posterior primary 
divisions of the spinals. (2) The intertransversales arise from the transverse 
process below and arc inserted into the one above. They arc small muscles. 
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‘They are principally in the cervical and lumbar regions, Nerve-su 
spinals as they emerge from the intervertebral oa 
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The Complexus.—Remove the longissimus dorsi and its continuation 
to the head—the transversalis colli and the trachelo 
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mastoid. The complexus will be seen arising from : (1) The back of the artic- 
ular processes of the cervical vertebra from the third to the sixth ; (2) the back 
of the transverse processes’ of the seventh cervical and the six upper thoracic 
vertebrc ; (3) generally also by an inner head from the spine of the seventh cer- 
vical vertebra. It is inserted into the occipital bone, between the superior and 
inferior nuchal lines. (Fig. 283.) 

Carefully detach the insertion of this muscle and you will expose : (1) The 
suboccipital triangle, containing the vertebral artery and the suboccipital nerve ; 
(2) on the under part of the muscle you will find the sudoccipital nerve and the 
great occipital nerve ; (3) the recti and oblique muscles ; (4) the semispinalis colli, 
Sonning to a large abrupt insertion into the spine of the axis. 

The suboccipital triangle has (Fig. 285) : 

A roof formed by the complexus muscle. 

A floor formed by the arch of the atlas and atlo-occipital ligament. 

An inner border formed by rectus capitis posticus major. 

A lower border formed by inferior oblique muscle. 

‘An upper border formed by superior oblique muscle. 

The contents are the vertebral artery and suboccipital nerve. 

It is traversed by the great occipital nerve. 

The suboccipital muscles (lig. 285) : 

1. The obliquus capitis inferior, which extends from the spine of the axis to 
the transverse process of the atla: 

2. The obliquus capitis superior, which extends from the transverse process of 
the atlas to the inferior nuchal line of the occipital bone. 

3. The rectus capitis posticus major, which extends from the spine of the 
axis to inferior nuchal line, middle one-third. 

4. The rectus capitis posticus minor extends from the tubercle of the atlas to 
the inner one-third of the inferior nuchal line. 

5. The rectus capitis lateralis extends from the lateral mass of the atlas to the 
jugular process of the occipital bone. 

Now remove from its origin (1) the complexus, and as you turn the body of 
the muscle from the semispinalis colli, you will see between these two muscles 
some vessels—the anastomosis between the arteria profunda cervicalis, a branch 
of the first or superior intercostal, and the arteria princeps cervicis, a branch of 
the occipital. (Fig. 40.) You will find a large mass of veins here, too. In 
cases of ligation of the subclavian or common carotid artery, this is the principal 
channel by which the blood passes to form a collateral circulation. (2) Remove 
any remaining part of the spinalis dorsi or longissimus dorsi and make your 
work look like figure 285. 

You have remaining the other members of the sixth and seventh groups : 
(1) The semispinalis dorsi; (2) the semispinalis colli; (3) the multifidus spina. 
These were explained under the head of “ Analysis of the Simple Movements of 
the Spinal Column,” to which you are referred on page 395. Remove the three 
muscles just given, and dissect (4) the rotatores, (5) the intertransversales, (6) the 
interspinales, according to their previous description, just referred to. 

1. Give the cutancous nerve-supply of the back. 

The scalp is supplied by (1) the great occipital ; (2) the suboccipital ; (3) the 
third occipital. These are all spinal nerves. The remainder is supplied by the 
posterior divisions of the spinal nerves. Next the spine you will see some small 
nerves coming through to the skin, (Fig. 279.) These are cutaneous twigs 
from the internal branches of the posterior divisions of the spinal nerves. A 
little distance from the spine you will see nerves coming through the trapezius 
and latissimus dorsi. These are the external cutaneous branches of the posterior 
divisions of the spinal nerv 
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2. Explain internal and external branches of the posterior divisions of the spinal 
nerves. 

‘The internal branches are small, and supply the sixth and seventh groups of 
muscles and the skin on each side of the spine for an inch or two inches. The 
external branches supply all the other proper muscles of the back and the 
remainder of the skin. All the thirty-one pairs of posterior divisions of spinal 
nerves divide as previously indicated, except the first. Thisis called the suboccipital 
nerve. 

3. Define what is meant by proper muscles of the back. 

All those muscles not acting on the shoulder girdle ; those under the verte- 





iption of the superficial fascia of the back. 

It is very thick and dense, and contains granular fat. Abscesses often form 
here. A favorite place for carbuncles is in the superficial fascia of the neck. 

5. Name the muscles of the back not supplied principally by the posterior divi- 
stons of the spinal nerves. 

The trapezius, the latissimus dorsi, the levator anguli scapula, and the rhom- 
boids, major and minor. 


Short SuMMARY OF THE CRANIAL NERVES. 

How are the cranial nerves classified ? 

According to the new classification of cranial nerves there are twelve pairs, 
enumerated serially from before backward, from the olfactory, or first, to the 
hypoglossal, or twelfth, inclusive. This classification was proposed by Soemmer- 
ing in 1778. Prior to this time the classification 6f Willis had been in use for 
more than a century, by which classification only ten pairs were recognized. 

Make a further distinction between the classifications of the cranial nerves by 
Soemmering and Willis. 

In the seventh pair Willis included both the facia/, a nerve of motion, and 
the auditory, a nerve of the special sense of hearing. The eighth pair of Willis 
included the ninth, tenth, and cleventh nerves of our classification. The ninth 
pair of Willis included the hypoglossal, and the tenth pair of Willis included the 
first cervical, called the suboccipital nerve. 

What is understood by superficial and decp origins of cranial nerves ? 

By the former is meant the place where the nerve is seen attached to the 
surface of the brain (Fig. 92); by the latter is meant the place deeply located. 
called a nucleus of gray matter, to which the motor part of nerves can be traced. 

Does not the sensory part of nerves also have a deep origin ? 

Properly speaking, the sensory parts of nerves have their origin in the cells 
of the posterior root ganglia of the nerve-trunks, to which ganglia special atten- 
tion must be given in the dissection of both cranial and spinal nerv The 
sensory fibres originating in the ganglia grow inward to this nuclei, and, as far 
as is known, form there no direct connection with the nerve-cells. 

Is there any correspondence between the origins of the cranial nerves and thi 
origins of the spinal n ? 

Yes ; each hasa superficial and a deep origin. The superficial origin of the spinal 
nerves is readily scen on removing the spinal cord from its neural canal. The 
deep origin of the spinal nerves is from the anterior and posterior horns of the 
gray crescents of the interior horns of the spinal cord. 

What further resemblance between cranial and spinal nerves may be mentioned? 

(1) Fibres from the deep origin of cach pass upward and are connected with 
the cortex of the cerebrum; (2) the pneumogastric nerve arises by motor and 
sensory roots from nuclei which are derivatives of the anterior and posterior 


























THE BACK. an 


homs respectively of the spinal cord; (3) the ganglion on the sensory root of 
the fifth cranial nerve and the ganglion on the root of the vagus are homologous 
to the ganglia on the posterior roots of the spinal nerves ; (4) cases are recorded 
of absence of the ganglion on the posterior root of the first spinal or suboccipital 
nerve ; (5) cases are recorded of the hypoglossal—the twelfth cranial—nerve 
having a posterior root with a ganglion. Possibly anomalous cases like those 
cited in 4 and 5 may account for and even justify the tenth cranial nerve—the 
hypoglossal—in the classification by Willis. 

In what respects do spinal nerves differ from cranial nerves? 

In the following respects : (1) Spinals arise from the spinal cord; (2) spinals 
have an anterior motor and a posterior sensory root ; (3) spinals have a ganglion 
on each posterior root ; (4) spinals have no special sense nerves. 

State where the ganglia of the posterior or sensory roots of the spinal nerves may 
be found in dissecting. 

The rule is that these ganglia occupy the posterior root of the spinal nerve, 
just behind the union of the anterior and posterior roots, in the intervertebral 
foramen. 

Are there any exceptions to the rule governing the location of the spinal 
ganglion? 

Yes ; the ganglia of the first and second cervical nerves lie on the neural 
arches of the atlas and axis, The ganglia of the sacral and coccygeal nerves 
are in the spinal canal. 

Describe the vagus or pneumogastric nerve, 

This nerve is the tenth cranial, according to the classification of Soemmering ; 
it is also called the nervus vagus and the nervus par vagam. The nerve leaves 
the base of the cranium by the central part of the jugular foramen with the spinal 
accessory and glosso-pharyngeal nerves. 

Where is the ganglion of the root of the vagus located, and to what does it corre- 
spond morphologically ? 

It is located in the jugular foramen, and corresponds to the spinal ganglion on 
the posterior roots of the spinal nerves. 

Wheat is the importance of the ganglion of the root of the vagus nerve ? 

It has connections with the sympathetic, spinal accessory, glosso-pharyngeal, 
and facial nerves. (Fig. 293.) 

Where is the ganghon of the trunk of the vagus nerve and what its impor- 
tance? 

It is a little below the ganglion of the root and below the base of the skull. 
Its importance is due to the fact that branches are given off from it to the sympa- 
thetic, to the cervical nerves, and to the hypoglossal nerve ; also the accessory 
part of the spinal accessory nerve joins the vagus at this point. (Fig. 293.) 

Describe the olfactory nerve. 

The olfactory nerve, as generally understood, is in reality a dismembered part 
of the fore-brain of the foetus. It consists of four parts, as may be appreciated by 
consulting figure 286. 

1. The olfactory roots, three in number. 

2, The olfactory tract, a slender bundle. 

3. The olfactory bulb, resting on the cribrosa. 

4. The olfactory filaments, about twenty in number. 

Name and give the source of the olfactory roots. 

The middle root is attached to the under surface of the frontal lobe ; the 
internal root to the gyrus fornicatus ; the external root to the temporo-sphenoidal 
lobe. The roots meet to form the olfactory tract. The tract becomes bulbous 
and occupies a fissure on the under surface of the frontal lobe of the cerebrum, 
called the olfactory sulcus. The olfactory nerves are given off from the under 
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part of the bulb. The nerves are about twenty in number on each side. They 
pass through the olfactory foramina in the cribriform plate of the ethmoid bone. 
In their course through the foramina, the nerves are invested by a sheath of 
dura mater. (Fig. 87.) The olfactory nerve filaments are distributed to the 
mucous membrane of the upper and middle turbinated bones, and to a corre- 
sponding part of the septum nasi. (Fig. 75.) 

Describe the optic nerve. 

This nerve is the special nerve of sight, being distributed solely to the eye- 
ball. The commissure is the place on the sphenoid bone where the two sides 
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are connected. The optic nerve proper is between the commissure and the eye- 
ball ; the optic tract is between the commissure and the brain. 

Describe the optic tract. 

It arises (Fig. 92): (1) From the pulvinar of the optic thalamus ; (2) from 
the geniculate body ; (3) from the upper quadrigeminal body. The tract crosses 
the crus cerebri (Fig. 92), being closely attached thereto, and terminates in the 
optic chiasma or commissure. The student will recall the fact that the optic 
chiasma and the optic tracts assist the crura cerebri and pons Varolii in forming 
the boundaries of the interpeduncular space. (Fig. 92.) 
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Describe the optic nerve proper. 

This nerve extends from the chiasma to the cyeball, It leaves the cranium 
by the optic foramen, in the sphenoid bone, in company with the ophthalmic 
artery. The nerve has a cranial part and an orbital part ; the latter is flexuous. 
to accommodate the movements of the eyeball, and is surrounded by ciliary 
vessels and nerves. 

In practical anatomy where do you find the arteria centralis retine ? 

This must be seen in a dissection of the contents of the orbit, (Fig. 103) 
You will find this artery piercing the under part of the nerve, and about midway 
between the optic foramen and the globe. 
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The sheath of the optic nerve is derived from what source ? 

It is derived from the dura mater coming through the optic foramen and de- 
laminating ; one layer ensheathes the optic nerve, the other forms the orbital 
periosteum. (Fi 

The third cranial nerve—the motor oculi—supplies : (1) The ciliary muscle of 
the eyeball ; (2) the sphincter muscle of the iris ; (3) all the muscles of the eye- 
ball except the superior oblique and the external rectus. 

This nerve arises beneath the floor of the aqueduct of Sylvius. On removing 
the brain from the cranium, you see the nerve between the crura cerebri. (Fig. 
92.) The nerve pierces the dura midway between the anterior and posterior 
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clinoid processes, and enters the cavernous sinus ; in the sinus it lies above and 
internal to the fourth nerve. (Figs. 86-88.) The nerve divides behind the 
sphenoidal fissure into a superior and an inferior division. (Fig. 86.) These two 
divisions enter the orbit by the sphenoidal fissure, passing between the two heads 
of the external rectus muscle. (Fig. 101.) The superior division supplies the 
superior rectus muscle and the levator palpebrie ; the inferior division has the 
remaining part of the distribution of the third nerve. 

What can you say of the fourth cranial, or patheticus ? 

It is also called the trochlear nerve, from the fact that it supplies the superior 
oblique muscle of the eyeball only. This nerve has a long course in the cranial 
cavity. In dissection you see the nerve just under the margin of the anterior 
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free border of the tentorium cerebelli, and soon piercing the dura to the outer 
side of the posterior clinoid process, to gain the cavernous sinus. (Fig. 98.) 
This nerve is the smallest of the cranial nerv it enters the orbit by the sphe- 
noidal fissure. The nerve has its deep origin in the floor of the aqueduct of 
Sylvius. 

Describe briefly the fifth cranial or trifacial nerve. 

This nerve is specialized almost exclusively for the prehension and mastication 
of food directly or indirectly. It will be noted that the relation between this and 
other nerves depends upon the near or remote association these latter bear to the 
functions of the fifth nerve. Take notice, then, of the function of the trigemines, 
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the floor of the fourth ventricle. It may be seen in dissection piercing the dura 
below and internal to the fifth nerve. (Fig. 88.) In the cavernous sinus the 
nerve lies on the outer side of and is attached to the internal carotid artery, 
(Fig. 88.) In the sinus the sixth nerve is joined by sympathetic filaments from 
the cavernous plexus, and receives a twig from the ophthalmic branch of the 
fifth nerve. (Fig. 98.) 

The Seventh or Facial Nerve—(1) Leaves the cranium by the internal audi- 
tory meatus in company with the auditory or eighth cranial nerve and the audi- 
tory artery, a branch of the basilar artery. (2) In the internal auditory canal it 
is connected to the auditory nerve by the pars intermedia, and enters a separate 
bony canal, called the aqueductus Fallopii, one-quarter of an inch from the in- 
ternal auditory meatus. (3) On nearing the tympanum the nerve turns sharply 
backward and presents an enlargement, called the intumescentia gangliformis (gen- 
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1. Great petrosal, to form Vidian with No. 5. 2. Small petrosal, to otic ganglion. 3, External petrosal, 
to plexus on mid-meningeal artery. 4. Tympanic branch to stapedius, etc. §. Branch from carotid 
plexus making Vidian, with No. 1. 6,7. Branches to auriculo-temporal of fifth. 8, Branch to 
auricular of vagus, M. The ganglion of Meckel. 0. A. F. Orifice of aqueductus fallopii. 

















iculate ganglion). (4) From the geniculate ganglion are the following branches : 
(a) The large superficial petrosal to Meckel’s ganglion. This branch leaves the 
cranium by the foramen laccrum medium, and joins a branch from the carotid 
sympathetic plexus, called the large deep petrosal, to form the Vidian nerve. (6) 
The small superficial petrosal to the otic ganglion. This nerve leaves the 
cranium by the canalis innominatus, a small opening between the foramen ovale 
and the foramen spinosum, in the greater wing of the sphenoid bone. This branch 
receives a communicating twig from the tympanic branch of the glosso-pharyn- 
geal nerve. (c) The external superficial petrosal nerve, to join the sympathetic 
on the middle ‘meningeal artery. (5) The facial nerve traverses the middle ear 
in its bony canal, traversing between the roof and inner wall, and between the 
inner wall and the posterior, successively, emerging at the stylo-mastoid foramer 
(6) In the middle ear the nerve gives off (@)a small branch to the stapedius 
muscle ; (4) the chorda tympani, which supplies the submaxillary and sublingual 
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seventh nerve. This nerve communicates with the third 
nerve ; with the facial, sympathetic, and vagus. 

What can you say of the function of the vagus ? 

In animals less highly specialized than man the term pneumogastric 
expresses practically all that can be said of this nerve, since in its wandering 
distribution it supplies the organs of voice and respiration with motion and sensa- 
tion; the organs of circulation and digestion with motion only. The vagus, 
then, has to do with the two greatest sources of metabolism : the ingestion of food 
and air. Man is not all stomach and lung. By synecdoche, however, stomach 
may represent a complicated digestive apparatus, and lung an equally differ- 
entiated apparatus, in which the blood throws off CO, and loads up with O, 
according to the law of the diffusion of gases. Now, the student must remember 
this : The names of the branches of the vagus nerve will be governed and deter- 
mined by the following conditions : 

1. The arbitrary subdivision of the alimentary canal, to which the vagus is 
distributed. 

2. The arbitrary subdivisions of the respiratory system, to which the vagus is 
distributed. 

3. The sympathetic nerve-branches to both the respiratory and digestive 
systems, since the sympathetic is the nerve of organic life. 

4. The organs, or systems of organs, associated secondarily with the respira- 
tory and digestive processes. The tongue, for example, is associated with both 
respiratory and digestive processes, and while this organ has its own specific nerve- 
supply, upon which its sensation and motion depend, still, the orderly adjustment 
of internal to external relations could not occur, were there no communication 
between the nerve-supply of the tongue, which forces food into the pharynx, and 
the organs that deliver this food to the stomach. In like manner there must be 
unanimity of action between the lungs, vocal cords, and tongue, for vocalizing and 
linguistic purposes ; this unanimity must depend on an uninterrupted communi- 
cation between the nerve-supply of the tongue and the vagus nerve. Observe 
the difference in facial expression of the two men, the one of whom is in the 
nausea period of a malarial attack, the other of whom is enjoying an after-dinner 
cigar. The facial nerve supplics the muscles of expression, and by its communi- 
cation with the vagus both comfort and distress in the stomach are facially 
expressed. 





PuysioLocicaL REASONS FOR THE NUMEROUS COMMUNICATIONS OF THE VAGUS 
NERVE. 


1. With the spinal accessory nerve. The spinal part of the spinal accessory 
nerve is distributed to the sterno-cleido-mastoid and trapezius muscles, and assists 
in forming the cervical plexus. It will be remembered that the mission of the 
cervical plexus is to supply the diaphragm and certain muscles of forced respira- 
tion, as well as the depressor muscles of the hyoid bone. (Page 73.) Now, the 
accessory part of the spinal accessory nerve supplies the muscles of the soft 
palate. Thus, by the communication between the vagus and the spinal acces- 
sory, harmony is established between the muscles that rhythmically enlarge and 
reduce the size of the thorax, and the lungs that occupy this thorax, and by 
their rhythmic movements carry on vocal and respiratory processes. 

IVith the petrous ganglion of the glosso-pharyngeal or ninth cranial nerve, 
This nerve has a distribution as follows: (1) To the tongue ; (2) to the pharynx 
via the pharyngeal plexus ; (3) to the middle ear, Eustachian tube, and mastoid 
cells cia the tympanic plexus ; (4) to the parotid gland eva its small superficial 
petrosal branch and the otic ganglion ; (5) to the facial nerve ; (6) to the sympa- 











48 PRACTICAL ANATOMY. 

thetic nerve. In the communications, then, between the pneumogastric and the 
glosso-pharyngeal nerve, we see the connecting link between a mechanism 
pumping air, under the dircction of the vagus, and a territory to be constantly 
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ventilated—the middle ear and Eustachian tube, a territory whose delicate 
structures might be irreparably damaged, were not the sensory sentinel, the 
tympanic plexus, there to regulate the ingress and egress of ‘And note, too, 
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the expression of anguish on the patient's face when the middle ear is the seat of 
pain ; an expression determined by the auricular communicating branch of the 
ninth nerve with the seventh or facial nerve, and also with the pneumogastric 
nerve, as represented in figure 293. 

3. With the hypoglossal nerve, by which the movements of the tongue are 
harmonized with both deglutition and vocal action. 

4. With the sympathetic nerve, by which the action of the heart and lungs 
may be brought into harmony with their environment. 

The physiological communications of the vagus nerve are : 

. With the spinal accessory nerve. 
. With the glosso-pharyngcal nerve. 
. With the hypoglossal nerve. 
. With the sympathetic nerve. 
. With the first and second cervicals. 
. With the facial or seventh cranial nerve. 

This communication is for the purpose of harmonizing respiration and the 
ingestion of food, in their broadest terms, in consonance with a conservative and 
zsthetic adjustment of inner to outer relations. 

Name the branches of the vagus nerve. 

1. A recurrent branch to the dura mater. 

2. The auricular branch, given off from the ganglion of the root, is joined by 
a branch of the petrous ganglion of the glosso-pharyngeal. (Fig. 293.) This 
branch divides into two: one communicates with the posterior auricular branch 
of the facial, the other joins the facial nerve in its canal. The auricular branch 
of the tenth cranial nerve is called Arnold's nerve. 

3. The pharyngeal is the prime motor nerve of the pharynx. It unites with 
the glosso-pharyngeal, superior laryngeal, and sympathetic branches to form the 
pharyngeal plexus. The principal fibres of the pharyngeal branch of the pneumo- 
gastric are derived from the accessory part of the spinal accessory nerve. 

4. The superior laryngeal nerve is the nerve of sensation to the mucous mem- 
brane of the larynx, and of motion to the crico-thyroid muscle. 

5. The inferior laryngeal nerve is the motor nerve to all the intrinsic muscles 
of the larynx except the crico-thyroid. This is also called the recurrent laryn- 
geal. 

6. The cervical cardiac branches communicate with the sympathetic, and pass 
to the superficial and deep cardiac plexuses. 

7. The thoracic cardiac branch has a double origin: (1) From the trunk of 
the vagus ; (2) from the recurrent laryngeal nerve. They are distributed to the 
cardiac plexus. 

8. The anterior pulmonary branches unite with the sympathetic to form the 
anterior pulmonary plexus, which is found on the front of the root of the lung. 

g. The posterior pulmonary branches unite with sympathetic nerves to form 
the posterior pulmonary plexus. This is larger than the preceding, and found on 
the posterior part of the root of the lung. (Fig. 151.) 

to. The csophageal plexus supplies the «esophagus and pericardium. It is 
formed by the union of branches from both the right and left pneumogastric 
nerves, The plexus is also called the plexus gul, because gula means gullet. 

11. The terminal branches are the gastric. The branches. from the left vagus 
supply the anterior, those from the right the posterior, surface of the stomach. 
They unite with the sympathetics and assist also in forming the splenic and 
hepatic plexuses. 

Describe the spinal accessory nerve. 

This is the eleventh cranial nerve. It leaves the cranium by the jugular 
foramen with the ninth and tenth nerves and the internal jugular vein. It has: 
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(1) A spinal part and (2) an ‘accessory or internal part. The spinal part you 
will trace to the trapezius and sterno-mastoid muscles. The accessory part 
passes forward to the superior laryngeal nerve and pharyngeal plexus. 

Describe the hypoglossal or twelfth nerve. 

This is the motor nerve of the tongue. It leaves the cranium by the anterior 
condyloid foramen. It supplies the depressor muscles of the hyoid bone in 
association with the first three cervical nerves. It communicates with the vagus, 
lingual, sympathetic, and upper three cervical nerves, 


ARTICULATIONS.—LIGAMENTS. 


1. What is an articulation ? 

Union of bone to bone, bone to cartilage, or cartilage to cartilage, by means of 
modified periosteum called ligaments. 

2. What are some of the ends subserved by articulations ? 

Stability, as in the joints of the cranium; motility, as in the extremities ; 
semistability, as in the pelvis and vertebral column. 

3. Name and indicate the function of the structures found in a typical articula- 
tion for motility. 

(1) There is bone for strength and solidity ; (2) a shell or covering of bone, 
free from vessels and nerves, adapted to bear pressure ; (3) a highly polished 
articular cartilage to confer elasticity and reduce friction ; (4) a capsular ligament, 
of periosteal derivation, attached above and below the joint to the bones party to 
the articulation ; (5) a synovial membrane, with its articular vessels and nerves, 
closely investing the interior of the capsule, for the secretion of synovia. 

4. Name the structures found in an articulation intended for stability. 

Bones with variously shaped edges, whose union in the very young is legal- 
ized by periosteum called sutural ligament. 

5. Name structures found in an articulation where semistability is to be attained. 

Bony surfaces firmly united by discs of cartilage, which admit of slight 
motion, and under certain physiological conditions—as pregnancy—develop par- 
tial synovial membrane. 

6. Are there any technical terms by which the articulations, as above classed, are 
designated ? . 

SvnartHrosis includes all immovable articulations where bone is joined to 
bone by variously shaped borders, as toothed, grooved, scaled, sawlike, and seam- 
like. 

AMPHIARTHROSIS includes all articulations in which bone is firmly united to 
bone by cartilage, with slight movement,—as in the pelvis and vertebral column,— 
and a spasmodic production of synovia, as the case may require ; as in pregnancy, 
this may be the case. 

Diarturosis includes all articulations with perfect capsules, free movement, 
and constant production of synovia. 

7. Does the degree of motion vary in articulations ? 

Yes; and the following subdivisions: of the class dtarthrosis express the 
variety or kind of movement, in accordance principally with the degree of motion, 
as determined by the shape of the articular surfaces : (1) Enarthrosis, or ball- 
and-socket variety, in which there is movement in four modified angular direc- 
tions. Examples of this are scen in the hip, shoulder, and carpo-metacarpal 
articulation of thethumb. (2) Condylarthrosis, in which free movement, as in the 
ball-and-socket articulation, is inhibited. Instance, the temporo-maxillary, occi- 
pito-atlantal, radio-carpal, metacarpo-phalangeal, and metatarso-phalangeal joints. 
In each, as you may demonstrate on yourselves, there is free movement—as 
flexion and extension—in two directions, but very limited movement from side 
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to side. Observe the free movement of the fingers on the metacarpals forward 
and backward, and the limited movement from side to side. The movement of 
lower jaw is the same. We can see plainly that this variety of joint is a com- 
promise between ball-and-socket and the hinge-joint. (3) Gingdymus, or hinge- 
Joint, in which there is free movement in two directions, as in the elbow, knee, 
ankle, and interphalangeals of all the digits of both feet and hands. In these 
articulations note the impossibility of lateral movement without violence ; note 
the intermediate position between this variety and the ball-and-socket variety, 
occupied by the preceding condylarthrosis subdivision. (4) Lateral ginglymus 
is a term used to express a subdivision of movable joint which differs from the 
hinge movement in no essential, except in the direction of motion. The supe- 
rior and inferior radio-ulnar articulations and the atlanto-odontoid belong to 
this subdivision. (5) Aréhrodia includes the simplest subdivisions of all the 
movable articulations. In this kind the surfaces are plane, or nearly so. The 
movements are limited, by virtue of the strong and unyielding nature of the liga- 
ments, which represent the lowest organized variety of capsular ligament. Ex- 
amples of this subdivision are in the carpal and tarsal articulations ; between 
the metacarpals and metatarsals ; in the articular processes of the vertebra ; in 

the costo-transverse and interchondral articulations. 
I desire you to dissect and study the movable articulations—the diarthroses— 
according to the following outline : 
. Give the name of the clas: 








I diarthrosis, for example. 
2. Give the name of the subdivisions of the class. 

3. Give the technical name of the locality. 

4. Give the osteological units in the joint. 

5. Give subdivisional parts of ostcologi 

6. Name the articular surfaces according to the rule. 
7. Give the basis of a movable joint—a capsule. 
8. 
9. 
10. 
11 
12, 





units, 


. Give the local subdivisions of the capsule. 
. Name the strengthening bands of the capsule, if any. 
. Name the incorporated tendons of obsolete muscles, if any. 
. Name the bony limitations of movements of the joint. 
. Name the nerve-supply and blood-supply of the joint. 
+ 13. Name the ligamentous muscles of the joint. 

Let us review now the above outline, and understand its specific scope. 

1. There are five subdivisions of the class diarthrosis. (Page 424.) By 
examining the articulation, you find movement in two directions. Your entry 
should read: Class, diarthrosis ; Subdivision, ginglymus. 

2. Let us assume the particular joint is the elbow: then the technical name 
is humero-radio-ulnar articulation ; the common name, elbow-joint. 

3. The osteological units in this joint are the humerus, radius, and ulna. 

4. The subdivisional parts of the osteological units are the outer and inner 
humeral condyles, radial head of humerus, head of radius, olecranon process 
of ulna, coronoid process of ulna, greater sigmoid cavity of ulna. 

5. Articular surfaces should take'the name of the occupant. Then in this 
joint we find the radial and ulnar surfaces of the humerus ; the humeral surfaces 
of the radius andulna. The ulnar surface of the humerus is called technically the 
trochlear or pulley surface; the radial surface of the humerus is called the 
capitellum, or little head. 

6. The basic principle in every movable joint is a capsule derived from peri- 
osteum, lined by a more or less extensive synovial membrane. 

7. The subdivisions of the capsule are anterior, posterior, internal lateral, and 
external ligaments. A complete capsule is equal to the sum of its subdivisional 
parts. The usage by which capsules are thus subdivided is a useless (except 
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for locating lacerations in rare instances) as well as an arbitrary practice. There 
is no well-defined line of demarcation between a lateral and an anterior part of 
a capsule, as the student may expect to find, since transitions in anatomy are 
easy and gradual. 

8. Strengthening or accessory bands are derived either from the deep fascia 
or from the aponeurosis of a muscle crossing a joint. 

g. By incorporation of tendons in a capsule, the capsule becomes stronger 
where the incorporation occurs. Growth is the correlative of function, you will 
remember ; now, if from change in environment an animal acquire altered body 
movements, a muscle may migrate from its primitive insertion below a joint to 
an acquired insertion above a joint. Loss of function entails loss of specific char- 
acter ; in this case loss of specific character—that is, loss of muscular element— 
leaves only the connective-tissue framework crossing the joint. The muscle 
migrated, the tendon became divorced, and by vigorous retrogression of muscle, 
a band of connective tissue remains which strengthens the capsule ; the original 
tendon became incorporated with the capsule. The divorced tendon of the 
adductor magnus obtains as the internal lateral ligament of the knee-joint ; that 
of the peroneus longus as the external lateral ligament. The coraco-humeral 
ligament is the divorced tendon of the minor pectoral muscle. The greater 
sacro-sciatic ligament is the divorced tendon of the biceps femoris. The liga- 
mentum teres in the hip-joint is, said by Morris to be in all probability the 
divorced tendon of the pectineus muscle. 

10. The movements of joints are often limited by bone. Note should be 
taken of these physiological limitations on the cadaver when you dissect liga- 
ments. 

11, Ligamentous muscles to a joint are such muscles as cross a joint. The 
biceps, brachialis ,anticus, triceps, and all the muscles getting origin from the 
humeral condyles are ligamentous in their action to the elbow-joint. Muscles 
—as the rectus femoris and the sartorius—may be ligamentous to more than one 
joint. Ligamentous muscles are also called the clastic ligaments of a joint. 

12, Note the entrance of nerves and vessels that supply the synovial mem- 
brane. Such structures are designated articular. In this connection refer to 
Hilton's law governing articular nerves. This law is given in the introductory 
chapter of this book on page 19. 

13. Finally, having found in the make-up of movable joints bone, articular 
lamella, cartilage, ligament, tendon, muscle, synovial membrane, nerve, and 
blood-vessels, be able to classify these structures histologically, according to the 
outline given in the beginning of this work under caption of anatomical tissues. 
The plan just outlined for your guidance will not only give you a thorough un- 
derstanding of the ligaments, but will refresh your memory on those very prac- 
tical points you will so much need in your subsequent medical studies, both as 
students and as practitioners of medicine. 

‘Whenever you are in doubt as to the name of a particular subdivision of a 
class, consult the following table, taken from Morris: 

















TABLE OF THE VARIOUS CLASSES OF JOINTS. 


Class. Examples, 
I. Synarthrosis 
(a) True sutures’. 2. Lambdoid, sagittal, coronal. 
False sutures | lt Internasal. Intermaxillary. Costo-chondral. 
(¢) Grooved sutures) |) 7... Vomer and rostrum of sphenoid. 
Il, Amphiarthrosis. 2.2... ee Bodies of vertebra. Symphysis pubis, sacro- 


iliac, sacro-coccygeal. 
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TARLE OF THE VARIOUS CLASSES OF JorNTS.—(Continued.) 


Class. Examples. 
IIL, Diarthrosis 
(a) Enarthrosis ; . 


Shoulder, Hip. Astragalo-scaphoid. 
(4) Condylarthrosis 


Temporo-mandibular. Occipito-atlantal. 
Radio-carpal. — Metacarpo- phalangeal. 
Metatarso-phalangeal. 
(¢) Ginglymus or Trochlearthrosis . . . Elbow. Ankle. Knee. Interphalangeal of 
fingers and toes. 
(i) Trochoides or Lateral Ginglymus . . Atlanto-odontoid. Superior Radio-ulnar. In- 
ferior Radio-ulnar. 
(e) Arthrodia : 


(1) Simple... ee Lateral atlanto-axoidean. The joints between 
the articular processes of the vertebrae, costo- 
transverse, and interchondral.  Acromio- 








clavicular.  C: .etacarpal 
four fingers. * Pcnanechrpal Tarsal. 
Tarso-metat Intermetatarsal. —Cal- 





caneo-astragaloid. Superior and inferior 
tibio-fibular. 
(2) Saddle-shaped. 2.2... Sterno-costo-clavicular. Carpo-metacarpal of 


thumb. Calcaneo-cuboid. 





The following is a list of the principal articulations of the immovable class— 
synarthrosis. Let the student locate these joints on the skull : 





Comporsn. Basr 














~ Temporo-parietal, Temporal. Parietal. 

. Interparietal. Parietal. Parietal. 

. Fronto-parietal. Frontal. Parietal. 

. Occipito-parietal. Occipital. Parietal. 

. Masto-parietal. Mastoid. Parietal. 

. Squamo-parietal. Squamosa. Parietal. 

+ Qecipite-sphenoida. Occipital. Sphenoid. 

js ito-temporal. Occipital, Temporal. 

. Since -temporal. Sphenoid. Temporal. 

9. Spheno-frontal. Sphenoid. Frontal. 
Spheno-ethmoidal. Sphenoid. Ethmoid. 
Fronto-ethmoidal Frontal. Ethmoid. 

. Fronto-maxillary. Frontal. Maxillary. 

14. Fronto-nasal. Frontal. Nasal. 

- Fronto-lachrymal. Frontal. Lachrymal. 
Fronto-malar. Frontal. Malar. 

. Lachrymo-ethmoidal. Lachrymal. Ethmoid. 

. Naso-maxillary. Nasal. Maxillary. 
Malo-maxillary. Malar. Mauillary. 

. Costo-chondral. Costal (Ribs, Chondrum. 









The followi 
Their number 
s of cartilay 
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y are the members of the group of amphiarthrosis articulations. 
small. Remember, the opposed bony surfaces are united by 
there is slight movement, due prineipaily to the elastic nature 
lage. A partial = membrane may be developed during 
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iG, 294. —Veerricat SveTion gle THE oF JAW TO SHOW THE Two SYNOVIAL. 
aa Sact axe THE I saree 
ie 


T once saw a case of fixed jaw produced by a bug inthe Here was the 
same moto-sensory reflex circuit. The same nerve that s the muscles of 
mastication—the fifth cranial—also supplies the auditory canal tl its te 
temporal branch. In this case no ordinary traction would open the mouth. An 
elderly lady Suggested the curative property of warm salt-water in “ Lock-jaw." 
The car was filled with water, the bug came out, and instantly the patient could 
open her mouth, (6) The condyle tides forward onto the eminentia articularis 
(is . §8) wlien the mouth is open. In this position a dislocation may occur. 

he condyle is deeply lodged in the glenoid cavity when the mouth is closed. 
In this position a blow on the chin may fracture the tympanic wall; while a 
blow on the angle of the jaw may break the thin dame of the glenoid, and 
produce injury to the brain, 

How és the glemoid cavity limiter in frout amd Bind ? 

iorly, by the cminentia articularis; posteriorly, by the Glaserian fissure 

teslenoid tubercle. 
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4. How many synovial cavities has the temporo-mandibular articulation and 
how are they produced ? 

It has two; they are produced by interposition of the interarticular fibro- 
cartilage. The periphery of this disc is attached to the capsule. (Fig. 294.) 

5. Explain the use of this interarticular cartilage. 

When the mouth is opened, the condyle of the mandible slides forward onto 
the eminentia articularis, in the concave cup of the articular cartilage ; when the 
mouth is shut, the condyle and cartilage recede into the glenoid. (Fig. 59.) 

6. By what are the condyle and cartilage drawn forward ? 

By the external pterygoid muscle, a portion of the muscle being inserted into 
the cartilage as well as into the condyle. (Fig. 58.) 


DISSECTION. 
It is to be hoped that the foregoing has prepared the student to begin an 
intelligent dissection of the articulations. 





TEMPORO-MANDIBULAR ARTICULATH 
t. Class.—Diarthrosis,because there is free motion. 
2. ly ¢ axial rotation is absent. 
3. Osteological Units. — and temporal bone. 
4. Subdivisional Parts.— Condylar process and glenoid cavity. 
5. <lrticular Surfaces.—Condylar of temporal ; temporal of condyle. 
6. Basis—A complete capsule lined by synovial membrane. 
Zz 
8. 
9. 
10. 









|. Subdivisions — Anterior, posterior, internal, and external portions. 
. Accessories —Spheno-mandibular, stylo-mandibular, fibro-carulage. 
. Incorporation of Tendons,—None. 

Articular eminence, post-glenoid tubercle. 

11. Ligamentous Museles.—Internal and external pterygoids,masseter. 
<e-supply.—Masseteric and auriculo-temporal of the fifth. 

13. Blood-supply.—Temporal, middle meningeal, ascending pharyngeal. 





. Limitations. 














1. Name the osteological parts concerned in this articulation. 

(1) The zygomatic arch ; (2) the spine of the sphenoid ; (3) the styloid pro- 
cess of the temporal béne ; (4) the lingula of the mandible ; (5) the eminentia 
articularis of the temporal bone ; (6) the post-glenoid tubercle and tympanic plate 
of the temporal bone ; (7) the Glaserian fissure of the temporal bone. 

2. Gite attachments of the spheno-mandibular ligament as you find them, and 
tell by what nerve this ligament is pierced. 

The ligament extends from the spine of the greater wing of the sphenoid bone 
to the lingula or mandibular spine, and is perforated by the mylo-hyoid nerve. 

3. Locate and give attachments of the stvlo-mandibular ligament. 

is between the masseter and intemal pterygoid muscles ; it is attached to 
loid process and to the angle of the mandible. (Fig. 296.1 








SHOULDER-1OINT. 


Class.—Diarthrosis, because of free motion, 
subltvisi 





ial rotation. 
shoulder-joint. 
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5. Subdivision! Parts—Head of humerus, glenoid of scapula. 

6, Articular Surfaces —Humeral of scapula, scay of humerus. 
7. Basis—A complete capsule lined by aynor 

& Snidévisions —Not subdivided for descri 

9. Strengthening Bands —Three gleno-humeral ligaments, 





‘ofemprule 


Sphono-mandibolar 
‘games 
lo-mandibular 

trig mandieu 


Stylo-byaid 
THesmnene 


Fig 296—INTRRNAL ViEW OP TENPOROMANDIROLAR JOENT. 


10. Sncorparated tendon of pectoralis minor in primitive man, 

11, Limitations —Clavicle, acromion, and coracoid process. 

12. Nerve-supply.—Subscapular, circumflex, suprascapular, 

13. Blood-supply —Circumflex, subscapular, dorsalis scapule, axillary. 

84. Ligamentons Musctes—(1) Biceps ; (2) triceps; (3) supraspinatus; (4) 








FiG, 298, —PosTEKIOk VikW OF THE SHOULDER JOINT, SHOWING ALSO ‘THR AckOMIO- 
Scavuia, 


10. 
mW, 


CLAVICULAK JOINT AND Tite PROPKK LIGAMENTS OF THK 


Tue AcRoMIO-CLAVICULAR ARTICULATION, 


t. Class—Diarthrosis, because of capsule, synovia, and motion. 
2. Subdivision—Arthrodia, because of gliding, simple movement. 
3. Technical Nane—Acromio-clavicular articulation, 

4 Osteological Units —Clavicle and scapula. 

5. Suidivustoual Pare 
6. 
7. 
8. 
is 


.—Acromion and acromial end of clavicle. 
Articwlar Surfaces.—Acromial of clavicle, clavicular of acromion. 





. Basis—A capsule lined by synovial membrane. 
. Subdivisions of Capswle.—Superior and inferior, by some authors. 
. Strengthening Bands—None, Purely periosteal. 


Incorporation of Tendons,—Nonc. 
Limitation of Motion by Bowe—None. 


12. Ligamentous Museles—Deltoid and major pectoral. 


13. 
14. 


a 


Nerve-supply.—The circumflex, 
Blood-supply.—Circumflex, acromio-thoracic, 











Fra. 299,—ANTuRIOR ViEW or SHOULDER, SHOWING ALSO Coraco-cta 
ACKOMIAL LIGAMENTS. 







Tue Coxaco-cravicuLar LiGgaAMENTs. 


Turn the clavicle upward, having cut the same through the mic 
you will see a strong band of ligamentous tissue extending fro 
the coracoid process. This consists of two parts ; an anteriorand o 
the trapezoid ligament; a posterior and internal portion, called _ 
ment, The action of these ligaments is to prevent upward 
acromial end of the clavicle in fracture of the bone. 

The intrinsic ligaments of the scapula are: (1) The co 
transverse scapular (Fig, 299); (3) the inferior transverse scap 

The coraco-acromial extends from the outer border of the 
by a broad base to the tip of the acromion process, Under it you 
tendon of the supraspinatus muscle in a bed of fatty connective 

The transverse scapular ligament bridges over the suprai 
converting the same into a foramen, terminating externally 
process. On the ligament lic the suprascapular vessels ; 
the foramen, you will find the suprascapular nerve. (Fig. 












a —— 
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The inferior scapular ligament extends from the glenoid margin to the 
spine. Under it pass the infraspinatous divisions of the suprascapular vessels ny 
and nerves, (Fig. 249.) i 


‘THE STERNO-CLAVICULAR ARTICULATION. 
Class.—Diarthrosis, since capsule and motion are present. 
. Subdivision —Arthrodia—simple gliding articular surfaces. 
Technical Name.—Sterno-clavicular articulation. J 
Osteological Units —Sternum and clavicle, 1 
Suddivisional Parts.—Manubrium and sternal end of clavicle. 
Articular Surfaces —Sternal of clavicle, clavicular of sternum. 
Basis.— capsule lined by synovial membrane. 

Local Subdivisions.—Should be none. 

: Seago Bands.—None.  Periosteal purely. | 
10, /ncorporated Tendons —None. 

tt. Bony Lanitations,—Manubrium and first rib. 

12. Nerve-supply—Brachial plexus by nerve to subclavius. 

13. Ligamentons Muscles—Subclavius and sterno-mastoid. 





Sey oree pe 





Fig, 300.—ANTERIOR View OF SFERNO-CLAWICCLAR JOINT 
(The capsule is cut into on the left side to show the foterarticular fibro-cariilage dividing the joint 
into two cavities.) 


1. Name all the ligaments of this articulation. 

The capsular, the basis of the joint. The eferclavieuler binds the clavicles to 
the sternum. The casto-clavicular, or rhomboid. The interarticular fibro- 
cartilage. 

2. How many synovial cavities tas the articulation ? 

Two, separated from cach other by the interarticular fibro-cartilage, This 
cartilage is attached to the capsule like others of its class, as the temporo-man- 
dibular and the inconstant acromio-clavicular interarticular fibro-cartilage. 

3. In practical dissection, whew you wish to remove the clavicle, what is te mose 
difficult structure to divide? 

The costo-clavicular ligament binding the clavicle very firmly to the first rib. 

4. What muscle do you find under the clavicle, and what is its surgical impor- 
tance? 

‘The subclavius muscle, arising in fi clavicular ligament from 
the first rib. It is ins je smiicdehe of the clavicle on the under sur- 
face of the bone, | outer third, the 
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subclavius depresses the inner segment of the bone, while the weight of the arm 
elevates the outer fragment. These anatomical facts led up to the empiric prac- 
tice of elevating the clbow and adjusting the inner to the outer clavicular frag- 
ments in the treatment of fracture of this bone. 


Ezow-jo1n’ 





Class —Diarthrosis, because of free motion and a capsule. 

Subdivision —Ginglymus, because of motion in two directions. 

Technical Namte.—Humero-radio-ulnar articulation, 

Osteological Units—Humerus, radius, ulna. 

. Subdivisional Parts—Two humeral condyles, a radial head, an olecranon 
process, a coronoid process, a greater sigmoid cavity, two condylar ridges, an 
olecranon fossa, a coronoid fossa, a radial fossa. 

6. Radial and Ulnar Articular Surfaces of Humerus.—Humeral surfaces of 
radius and ulna, The ulnar surface of the humerus is called the trochlea. The 
radial head of the humerus is called the capitellum. 

7. Basis—A capsule lined by synovial membrane. 

8. Local Subdivisions.— Anterior, posterior, internal, and external. 

9. Strengthening Bands.—None. 

10. /ncorporated Tendons.—None. 

11. Bone Limitations,—Olecranon and coronoid processes, humerus. 

12. Nerve-supply.—Ulnar, median, musculo-cutancous, musculo-spiral. 

13. Blood-supply—From the anastomosis about the joint. 

14. Ligamentous Muscles.—Biceps, brachialis anticus, supinator longus or 
brachio-radialis ; triceps and anconeus ; pronator radii teres, flexor carpi radiali: 
palmaris longus, flexor sublimis digitorum, flexor carpi ulnaris ; supinator bre’ 
extensor carpi radialis longior, extensor carpi radialis brevior, extensor communis 
digitorum, extensor minimi digiti, extensor carpi uln: 

Through what would a fracture immediately above the condyles pass ? 

Through the external and internal condylar ridges, through the olecranon, 
radial, and coronoid fossz of the humerus. 


weeyn 

















Superior Rapto-uLNar ARTICULATION. 
Class.—Diarthrosis, because of free motion. 
Subdivision.—lateral ginglymus, motion in two directions only. 
Technical Name,—Superior radio-ulnar articulation. 

Osteological Units. —Radius and ulna. 

Subdivisional Parts.—Head of radius and lesser sigmoid of ulna. 
alrticular Surfaces. —Radial of ulna, ulnar surface of radius. 
Basis.—An orbicular capsule lined by synovial membrane. 

8. Local Subdivisions of Capsule-—None. 

trengthening Bands of the Orbicular Capsule-—None. 

10. Incorporated Tendous of Obsolete Muscles—None. 

ut. Bony Limitations. he ulna and humerus. 

12. Nerve- and Blood-supply.—Same as elbow-joint. 

13. Ligamentous Muscles.—Supinator brevis and supinator longus. 

Name the muscles inserted in the vicinity of this articulation, 

The biceps into the bicipital tuberosity of the radius. The brachialis anticus 
into the coronoid process of the ulna, The triceps into the olecranon process 
of the ulna. 
ive the origin and insertion of the orbicular ligament. 
surths of a circle, and is attached to the anterior and pos- 
sigmoid cavity of the ulna, 
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Locate the lesser sigmoid cavity. 
Tt is on the outer part of the ulna, at the junction of the olecranon and coro- 
noid processes ; it is limited in front and behind by the anterior and posterior lips 


of the cavity. It contains the head of the radius. It is covered by articular 
cartilage. 





Tue InreRosszous MEMBRANE. 


This you will see extending from the interosseous ridge of the ulna to that of 
the radius. It is limited above by the ulnar origin of the supinator brevis ; below, 





Fig, got, —ORweu1aR LicaMeny, 
(The head of the mdins removed to show the membranous connection of this ligament with the redius,) 





Fig. jo2—Exresxat View of THe Etnow-soint 






‘by the ulnar sigmoid of the radius. It is a modified form of radio-ulnar perios- 
teum. [tis an intermuscular septum between the flexor and extensor muscles 

) onthe forearm. It has a posterior and an anterior surface, a radial and an ulnar 
“Attached border. On its anterior surface you will find the origin of a part of the 
lus digitorum, and the flexor longus pollicis and pronator quadratus 

Between these you will see the anterior interosseous nerve and vessels, 
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‘On the posterior nites are the three extensors of the thumb, ete st 
interosseous nerve and vessels. An upper strong band of this membrane is 
the oblique ligament. (Fig. 303.) 


Anterior vadiouolnar 
‘iaament 


Thiernat tajerat 
That of wrist 





Fic, yos.—Anrenion View oy Wersr 


Tue Ixreniok Rapio-ULsan ARTICULATION. 
Class —Diarthrosis, because of free motion and a capsule: 
SwAdivision.—Ginglymus, because of motion in two directions only: 
Technical Name.—Inferior radio-ulnar articulation ; common, Rone 
its, —Radius and ulna. 
5. Swidimsioval Paris—Head of ulna, sigmoid of radius. (Fig. 2aby) 


—_ al 















Fig, 305,—Posrenton View or Waasr. 


Tue Rapio-canrat ARTICULATION. 






1. Class,—Diarthrosis, because of free motion and a capsule, 
2, baci TTT Renae oe rotation on a vertical axis is 


5. 
6, Artieular Surfaces. — According the general rule, 
7. Basis—A modified and highly specialived capsule, 
8. Local Parts of Capsule—Anterior, jor, internal, external, 
g. Strengthening Bands—None ; purely periosteal. 
10, Jncorporated Tendons of Obsolete Museles—None. 
it. Bony Limitations —Radial and ulnar styloids. 
12, Blood-supy,—Anterior and posterior carpal arterial arches. 
__ 13. Ligamentous Muscles.—{1) The flexors of the carpus, on radius and ulna ; 


extensors of the carpus, on radius and ulna; (3) the sublime and pro- 
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Give the attachments of the internal lateral ligament of the radio-carpal articu- 
lation. 

Its apex is attached to the styloid process of the ulna; its base to the pisi- 
form and cuneiform bones, and to the anterior annular ligament, 

Give attachments of the external lateral ligament of the radio-carpal articulation. 

Its apex is attached to the apex of the radial styloid process ; its base to the 
scaphoid and trapezium. 

Give the attachments of the anterior radio-carpal ligament. 

It is attached above to the radius and anterior radio-ulnar ligament ; below, 
to the two rows of carpal bones. 

Give the attachments of the posterior radio-carpal ligament. 

It is attached above to radius, styloid, and fibro-cartilage ; below, to the first 
row of carpal bones. 

Does the synovial cavity of the radio-carpal articulation communicate with the in- 
ferior radio-ulnar or carpal articulations ? 

No. 


CarpaL ARTICULATIONS. 


How may we consider the carpal articulations ? 

(1) The joints of the first row—consisting of four short bones ; (2) the joints 
of the second row—consisting of four short bones; (3) the junction of the two 
rows—called the medio-carpal joint. 

Name the short bones in the first and second rows. 

The scaphoid, semilunar, cuneiform, and pisiform ; trapezium, trapezoid, os 
magnum, and unciform. 

Name the ligaments of the first row. 

They are all connected by two dorsal and two palmar and two interosseous 
ligaments to each other, except the pisiform. 

How may the pisiform bone be regarded ? 

It may be regarded as a sesamoid bone developed in the tendon of the flexor 
carpi ulnaris, and connected by a capsule to the cuneiform bone. 

How are the bones of the second row united ? 

By three dorsal, three palmar, and two interosseous ligaments. The articu- 
lations of the first and second rows belong to the drarthrodial class and arthrodial 
subdivision of joints. 

Name the ligaments of the medio-carpal articulation, 

These are the anterior, posterior, medio-carpal, and transverse dorsal ligaments. 
To dissect this region cut through dorsal ligaments. 

Give the attachments of the anterior annular ligament. 

Internally it is attached to the unciform process of the unciform bone, and the 
pisiform bone ; externally, to the scaphoid and trapezium. 

How many insertions has the flexor carpi ulnaris ? 

Three : (1) Into the pisiform bone ; (2)into the unciform process of the unci- 
form bone ; (3) into the base of the fifth metacarpal. 

Trace the tendon of the flexor carpi radialis to its insertion. 

It passes through a groove in the os trapezium, and is inserted into the base 
of the second metacarpal, sometimes also into the third as well. 

How are the carpo-metacarpal articulations classified ? 

- (1) Into an outer, corresponding to the thumb ; (2) four inner, corresponding 
to the remaining four digits. 

Why are they so classified ? 

Because they belong to different subdivisions of the class diarthrosis. The 
carpo-metacarpal of the thumb is a saddle-shaped arthrodia ; the others are simply 
arthrodi: 
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3. Technical Name.—Femoro-acetabular. 

4. Osteological Units.—Femur and os innominatum. 

5. Suédivisional Parts.—lIlium, ischium, pubes, and femoral head. 

6. Articular Surfaces.—Named according to the rule. 

7. Basis.—A capsule lined by synovial membrane. 

8. Local Subdivisions.—llio-femoral, ischio-femoral, pectineo-femoral. 

9. Strengthening Bands.—Tendino-trochanteric band. 

10. Incorporated Tendon of the Pectineus Muscle (ligamentum teres). 
11. Bony Limitations —The brim and circumference of acetabulum. 
12. .Verve-supply—Anterior crural, obturator, great sciatic, sacral plexus. 
13. Blood-supply.—Obturator, circumflex, gluteal and sciatic arteries. 
14. Ligamentous Muscles.—(1) Sartorius ; (2) rectus femoris ; (3) ilio-psoas ; 
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(4) pectineus ; (5) gracilis ; (6) adductors longus, brevis, and magnus; (7) the 
glutei_ maximus, medius, and minimus; (8) the obturators internus and ex- 
ternus ; (9) the gemelli, superior and inferior ; (10) the tensor vagine femoris ; 
(11) the semitendinosus, biceps, and semimembranosus. 

Name the ligaments of the hip. 

(1) The capsular ligament, the basis of the joint ; (2) the transverse ligament ; 
(3) the ligamentum teres, an interarticular structure ; (4) the cotyloid, a circum- 
ferential cartilage. 

What can you say of the capsular ligament? 

It is one of the strongest ligaments in the body. It is attached to the an- 
terior intertrochanteric line in front ; posteriorly, it is attached to the back of the 
neck, one-half of an inch above the posterior intertrochanteric line. 
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What can you say of the ilio-femoral band ? 

This is the strongest band. Its apex is attached below the anterior inferior 
iliac spine ; its base is attached to the anterior intertrochanteric line. 

Describe the ligamentum teres. 

Externally, it is attached to the lips of the cotyloid notch ; between these 
extremes, fibres spring from the transverse ligament. Internally, the ligament is 
attached to the depression in the head of the femur called the tereal. 

Name all the bony parts about the hipzoint. (. 226. 

The greater and lesser trochanters, the neck of the femur, the anterior and 
posterior intertrochanteric lines, the anterior inferior spinous process of the ilium, 
the ilio-pubal eminence and line, the tuber of the ischium, the ischio-pubic ramus. 








Tue Knee. 


. Class—Diarthrosis, because of free movement and constant synovia. 
Subdivision.—Ginglymus, because of motion in two directions. 

- Technical Name.—Tibio-femoral articulation. 

|. Osteological Ui mur, tibia, and patella. 

. Subdivisional Parts.—Femoral condyles, tibial tuberosities. 

|. Articular Surfaces. med according to general rule. 

. Basis.—A capsule lined by synovial membrane. 

. Local Subdivisions.—Internal, external, anterior, posterior. 

. Strengthening Bands.—Kiceps, sartorius, semimembranosus. 

10. Incorporated Tendons.—Peroncus longus, adductor magnus. 

11. Bony Limitations.—Patella, tibia, and femur. 

12. Nerve-supply—Great sciatic, anterior crural, obturator. 

13. Blood-supply.—Articular arteries from the internal and external articular 
branches of the popliteal artery, both above and below the joint; from the 
azygos; from the recurrent branches of both the anterior and posterior tibial 
arteries ; from the anastomotica femoris. 

14. Ligamentous Muscles —(1) Extensor quadriceps femoris ; (2) gracilis and 
sartorius ; (3) semitendinosus and semimembranosus and biceps; (4) gastroc- 
nemius and plantaris. 

Name all the ligaments of the knee-joint. 

(1) The fibrous expansion of the extensors (strengthening bands) ; (2) cap- 
sular or anterior ligament; (3) posterior ligament or ligament of Wins- 
low ; (4) external lateral ligament ; (5) internal lateral ligament ; (6) ligamentum 
patella; (7) anterior crucial ligament; (8) posterior crucial ligament; (9) 
internal semilunar fibro-cartilages ; (10) external semilunar fibro-cartilages ; 
(11) the coronary ligament ; (12) the transverse ligament. 

What is the ligamentum patelle ? 

It is a strong tendon by which the extensors of the leg are inserted into the 
tubercle of the tibia, Its borders form a guide to the surgeon in injecting and 
aspirating the cavity of the synovial membrane at the knee. Behind the ten- 
don, between this and the true capsule, is a mass of fat and a small bursa, rest- 
ing on the bursal segment of the tubercle of the tibia. In front of the liga- 
mentum patelle is a large prepatellar bursa, whose enlargement is known as 
“ housemaid’s knee.” Laterally, the ligamentum patella is continuous with the 
fibrous expansion of the extensor muscles of the leg. 

Describe and locate the ligament of Winslow. 
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and of the interphalangeal and metacarpo-phalangeal articulations belong to the | 
same class, 

Name the attachments of the semilumars, (Fig. 312.) 

They are attached loosely to the borders of the tuberositics by the coronary 
ligament ; to cach other, in front, by the transverse ligament ; their extremities are 
ditached to the depressions in front and behind the spine of the tibia. (Fig. 312.) 

What can you say of the synovial membrane of the kneeJoint? 

It is the largest inthe body. One part forms a sac beneath the patella; 
another extends some distance above the attachment of the capsule above the 
joint; it covers all the surface of the ericial ligaments except at two parts, 

Give the origin and insertion of the crucial ligaments. (Fig. 312.) 

The anterior crucial is attached to the tibia in front of the spine, and to the 
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border of the inner facet, and to the inner and back part of the outer condyle. 
The posterior is attached to the popliteal notch and adjacent structures, and to 
the outer part of the inner condyle. (Fig. 227.) 

Give synonyms for the crucial ligaments. 

The anterior is called also external ; the posterior is called also internal. 

Define ligamenta alaria and ligamentum mucosum. 

The terms are misnomers. These structures are parts only of the synovial 
membrane. (Sce Fig. 313.) 


Note.—The student should endeavor to make his dissection resemble the 
cuts, and then exercise his knowledge of osteology: by minutely describing all 
the attachments and relations. Drill of this kind will make him familiar with 
the text, as well as with the cadaver, and be splendid discipline in cultivating 
descriptive powers—a faculty each one possesses to greater or lesser degree. 


Name, locate, and define the varicties of synovial membrane, 

1. The articular, which is found in all freely movable joints, as the knee 
and hip. In the foetus it is said this membrane covers the articular surfaces of 
the cartilage, as well as the interior of the capsule. 

2. The bursal varieties are of two kinds. Mucous burs are found between 
the skin and bone, as the prepatellar. Synovial burs are found between tendons 
and bone, as about the knee between the ligamentum patella. 

3. The vaginal kind. This variety will be found surrounding the flexor 
tendons of the digits, in the hand and foot ; surrounding the long tendon of the 
biceps in the bicipital canal of the humerus under the transverse ligament of this 
bone. 

Tue Tisto-FipuLaR Union. 


1. The superior tibio-fibular articulation has a capsule, an anterior and a 
posterior tibio-fibular Aigament. 

It belongs to the cass diarthrosis, because of its constant capsule and syno- 
via, and to the swédivision arthrodia, because of its gliding movement, 

The synovial cavity of this joint may communicate with the knee. 

The Alood-supply comes from the external articular and recurrent tibial. 

The xerve-supply is from the recurrent branch of the external popliteal and 
the inferior external articular. 

2. The tibio-fibular interosseous membrane is incomplete above for about 
aninch. The anterior tibial artery passes through here, betwcen the two heads 
of the tibialis posticus muscle, to the anterior part of the leg. The function of 
membrane is principally for muscular origin, It has two borders—the tibial and 
the fibular; two surfaces—the anterior and the posterior. The anterior is in 
relation with the anterior tibial nerve and vesscls and with the muscles of the 
anterior region of the leg. The posterior surface is in relation with the tibialis 
posticus.and the flexor longus hallu 
The inferior tibio-fibular articulation. (lig. 317.) 

Clas Diarthrosis, because of free movement and synovia. 

Subdivision —Arthrodia, because of a gliding movement: 

The ligaments are anterior, posterior, transverse, and inferior interosseous, all 
of which are easily found. The synovial membrane is continuous with that of 
the ankle-joint. The nerve-supply is from the internal or long saphenous, ante- 
rior and posterior tibial he blood-supply: is from the peroneal and its ante- 
rior branch. 
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1. Class. —Diarthrosis, because of a capsule and free movement 
2. Subdivision —Ginglymus, becuse of movement in two dir 
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3. Technical Name.—Tibio-fibulo-astragaloid articulation. 
4. Osteological Units.—Tibia, fibula, and astragalus. 

5. Subdivisional Parts.—Inner and outer malleoli, astragalus. 
6. Articular Surfaces.—Named according to the general rule. 
7. Basis:—A capsule lined by a secreting synovial membrane. 
8. 
9. 
10. 








nterior, posterior, internal, external. 
. Strengthening Bands.—None. 
. Incorporated Tendons of Obsolete Muscles —None. 

11. Bony Limitations,—Malleoli of tibia and fibula, and the os calcis. 

12, Merve-supply—Anterior and posterior tibial, and internal saphenous. 

13. Blood-supply.—Anterior and posterior tibial and peroneal arteries. 

14. Ligamentous Muscles.—Tibialis anticus, extensor proprius hallucis, ex- 
tensor communis digitorum, peroneus tertius, peroneus longus, peroneus brevis, 
tibialis posticus, flexor longus digitorum, flexor longus hallucis, and the three 
muscles inserted by the tendo Achillis. 

Give the attachments of the anterior ligament of the ankle-zoint. (Fig. 317.) 

It is attached above to the malleoli of the tibia and fibula, to the tibia, and 
to the anterior inferior tibio-fibular ligament ; below, it is attached to the neck of 
the astragalus. 

Give the relations of the anterior ligament of the ankle-joint, 

Anteriorly, it is in relation with the anterior tibial nerve and vessels, and all 
the muscles of the front of the leg ; posteriorly, with the synovial membrane 
and a fatty mass of connective tissue. 

Give the attachments of the posterior ligament of the anklejoint. (Fig. 317.) 

It is attached above to the external malleolus, the tibia, and the posterior in- 
ferior tibio-fibular ligament ; below, to the posterior surface of the astragalus. 

Describe the internal lateral ligament. (Fig. 318.) 

It is called the deltoid ligament. It is attached above to the lower border 
of the internal malleolus; below, to the astragalus, the sustentaculum tali, and 
the calcaneo-astragaloid ligament. Xternally, this ligament is in relation with 
the tibialis posticus and flexor longus digitorum muscles; internally, with 
the synovial membrane. 

Describe the external ligament of the anklejoint. (Fig. 317.) 

It has three fasciculi, or bundles, two of which are horizontal and one ver- 
tical. The anterior bundle extends from the fibular malleolus to the astragalus 
in front; the posterior bundle from the malleolus to the posterior surface of 
the astragalus ; the middle bundle from the malleolus to the outer surface of 
the os calcis. : 

Give the relations of the external ligament of the ankle-joint. 

Externally, with the tendons of the peroneus longus and peroneus brevis 
muscles ; internally, with the synovial membrane. 

Describe the movements in the ankle-joint. 

This joint is a hinge ; hence it has movement in two directions, as in ordinary 
walking. If, however, you extend the foot fully, you will find considerable 
lateral motion. Flex the foot to the fullest extent, and no lateral motion is pos- 
sible. Study the diameters of the articular part of the astragalus, and also the 
diameters of the intermalleolar slot, in which the astragalus works, and you will 
see reason for free lateral mobility of the foot in extreme extension, in the differ- 
ence in these diameters. 

What can you say of the synovial membrane of the ankle-joint ? 

It lines the ligaments, and is said by Morris to secrete more synovia than 
any other synovial membrane. 
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Name the bones of the tarsus aud indicate their fanciful derivation. 
(1) Astragalus, the dice bone; (2) calcaneum, the heel bone; (3) scaphoid, 
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resembling a boat; (4) cuboid, like a cube; (5) cuneiform, like a wedge. The 
ancient shepherds threw dicc, The bones they used were from the sheep, hence 
our name, astragalus, or dice bone. | 
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Describe the astragalus. (Fig. 315.) 

This bone has (1) a head, which articulates with the scaphoid bone ; (2) a 
neck, by which the head is joined to the body of the bone; (3) a body, which 
has superior, inferior, internal, external, and posterior surfaces. 

Give the importance of each surface of the astragalus. 

(1) The superior surface articulates with the tibia; (2) the external surface 
articulates with the fibular malleolus; (3) the internal surface articulates with 
the tibial malleolus ; (4) the inferior surface articulates with the calcaneum ; 
the posterior surface has a groove for the flexor longus hallucis. 

Describe the calcancum or heel-bone. (Fig. 315.) 

This bone has six surfaces—anterior, posterior, superior, inferior, internal, 
and external. 

Give the importance of cach surface. 

(1).The anterior surface articulates with the cuboid bone ; (2) the posterior 
surface has the tendo Achillis attached to it; (3) the external surface has two 
peroneal grooves and a tubercle between them ; (4) the internal surface has the 
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sustentaculum tali and a groove ; (5) the inferior surface has the three important 
tubercles ; (6) the superior surface has an astragaloid articular surface. 

Vame and give importance of the tubercles of the caleancum. (Fig. 314.) 

(1) The inner tubercle gives origin to the abductor hallucis, the flexor brevis 
digitorum, and the abductor minimi digiti; (2) the outer tubercle gives origin 
to the abductor minimi digiti, and to the inconstant abductor ossis metatarsi 
quinti ; (3) the anterior tubercle gives attachment to the short plantar or cal- 
caneo-cuboid ligament. 

Describe the scaphoid bone. (Fig. 316.) 

This bone articulates posteriorly with the head of the astragalus ; anteriorly 
with the three cuneiform bon The superior, inferior, and external surface: 
rough, for the attachment of ligament The internal surface has the tubero: 
into which is inserted the tibialis posticus muscle. 
vibe the cuboid bone. (Wig. 316.) 

1) The anterior articulates with the bases of the fourth 
and fifth metatarsals ; (2) the posterior articulates with the calcaneum ; (3) the 
internal articulates with the scaphoid (sometimes) and external cuneiform ; (4) 
the superior is rough, for attachment of ligaments ; (5) the inferior has a groove 
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articulates with the first metatarsal bone; (4) the ‘ior articulates with the 
scaphoid bone ; (5) the inferior has the insertion of the tibialis posticus. 

Describe the surfaces of the widédle enneiforns. 

(1) The anterior articulates with the second metatarsal bone ; (2) the posterior 
articulates with the scaphoid bone; (3) the internal articulates with the internal 
cuneiform bone ; (4) the external articulates with the external cuneiform bone ; 
(5) the superior surface is rough, for ligamentous attachment; (6) into the in- 
ferior surface is inserted the tibialis posticus muscle and ligaments. 

Describe the surfaces of the external cuneiform. 

(1) The anterior articulates with the third metatarsal ; (2) the posterior with 
the seaphoid bone; (3) the internal with the middle cuneiform bone ; (4) the 
fal with the fourth metatarsal and cuboid bone; (5) the inferior is for 
posticus and ligaments; (6) the superior is for ligamentous attachment. 
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Give comparative size of the cuneiform bones. 

The internal cuneiform is the largest bone; the middle cuneiform is the 
smallest bone ; the external cuneiform is intermediate in size. : 

Name the principal muscular-traction points in and about the tarsus, and indi- 
cate the muscle attached thereto. 

(1) Calcaneum for the tendo Achillis ; (2) calcaneum for the abductor hallucis 
and flexor brevis digitorum ; (3) calcaneum for the abductor minimi digiti and 
accessorius ; (4) calcaneum for the extensor brevis digitorum ; (5) sustentaculum 
tali groove for the tendon of flexor longus hallucis ; (6) the tuberosity of the 
scaphoid bone for the tibialis posticus ; (7) the internal cuneiform for the tibialis 
anticus ; (8) the first metacarpal for the peroneus tertius and tibialis anticus ; 
(9) the fifth metatarsal for the peroneus brevis ; (10) cuboidal groove for the ten- 
don of peroneus longus. 

Locate the medio-tarsal articulation by limitation, and name its ligaments. 

This joint is limited posteriorly by the calcaneum and astragalus ; anteriorly, 
by the scaphoid and cuboid, (Fig. 316.) The ligaments are: (1) The external 
calcanco-scaphoid ; (2) the inferior calcaneo-scaphoid ; (3) the astragalo-scaphoid 
ligament ; (4) the internal or interosscous calcaneo-cuboid ligament ; () the long 
inferior calcaneo-cuboid ligament ; (6) the short inferior calcaneo-cuboid liga- 
ment ; (7) the dorsal calcaneo-cuboid ligament. 

Give the attachments of the long inferior calcanco-cuboid ligament and the 
common name for the same. (Fig. 319.) 

It is also called the long plantar ligament. It is attached to the whole infe- 
rior surface of the calcaneum behind; to the cuboid and bases of the meta- 
tarsals in front. 

Can you mention any other important fact in regard to the long plantar 
ligament? 

Yes ; it completes the canal for the peroneus longus muscle, and also gives 
origin to the adductor hallucis and the flexor brevis minimi digiti. (Fig. 319.) 

Give the attachments of the short inferior caleanco-cuboid ligament and its 
common name, 

It is called the short plantar ligament, It is attached to the under surfaces 
of the calcaneum and cuboid. (Fig. 319.) 

From what source does the medio-tarsal joint recetve its nerve-supply ? 

From the outer division of the anterior tibial, the musculo-cutaneous, and 
the external plantar nerves. 

From what source does the medio-tarsal joint receive its blood-supply ? 

From the anterior tibial, the dorsalis pedis, and the internal and external 
plantar arteries. 

What class and subdivision does the medio-tarsal articulation belong in ? 

(1) The astragalo-scaphoid joint is diarthrosis by class, and enarthrodia by 
subdivision ; (2) the calcaneo-cuboid is diarthrosis by class, and saddle arthrodia 
by subdivision. 

Name the ligaments of the calcanco-astragaloid articulation. 

(1) The external calcaneo-astragaloid ligament ; (2) the internal calcaneo- 
astragaloid ligament ; (3) the posterior calcaneo-astragaloid ligament ; (4) the 
interosseous calcaneo-astragaloid ligament. . 

Locate the interosseous ligament. 

It extends from the calcaneum to the astragalus, connecting the parallel 
oblique grooves of these two bones. 

Describe the scapho-cuneiform articulation. 

Class.—Diarthrosis, because of free movement and a capsule. 

Subdivision —Arthrodia, because of a gliding movement. 

Ligaments.—Dorsal, plantar, and internal. 
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Describe the intercuneiform articulations. 

Diarthrosis, because of free movement and a capsule. 
vision. —Arthrodia, because of a gliding movement. 
Ligaments.—Dorsal, plantar, and interosseous. 
Blood-supply.—Metatarsal and plantar arteries. 
Nerve-supply.—Anterior tibial and plantar nerves. 

Describe the tarsometatarsal articulations. 
Class.—Diarthrosis, because of free movement and a capsule. 
Subdivision.—Arthrodia, because of a gliding movement. 
Ligaments.—Dorsal, palmar, and interosseous, 
Nerve-supply.— Anterior tibial and plantar nerves. 
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Describe the intermetatarsal articulations. 

Class. —Diarthrosis, because of free movement and a capsule. 

Subdivision —Arthrodia, because of a gliding movement. 

Ligaments.—Dorsal, plantar, and interosseous. 

Hew are the heads of the metatarsal bones connected ? 

By rather strong, short, transverse ligaments. 
scrie the metatarso-phalangeal articulations. 

Yass.—Diarthrosis, because of free movement and a capsule. 

fon,—Condy larthrosis, because of no a: rotation. 















iscles. —Flexors and extensors of the digits. 
scribe the interphalangeal articulations. 

—Diarthrosis, because of free movement. 

Subdivision —Ginglymus, because of motion in two directions. 





Tne Pecvis—rs ARTICULATIONS AND LIGAMENTS. 
bones of the pelvis are the sacrum, coccyx, and ossa innominata, The 
articulates with the lumbar part of the vertebral column, and with the 
the | We may then classify the articulations, for purposes of con, 
()) intrinsic, where the articulation is between pelvic bones ; (2) ex~ 
the articulation is between pelvic bones and bones not pelvic. 
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The intrinaic pelvic articulations are : 
(1) The sacre-il en the sacrum and ilium; (2) the sacro-sciatic, 


between the sacrum and ischium ; (3) the interpubic, between the pubic bones ; 
(4) the sacro coveypeal, between the sacrum and coccyx. 

The extrinsic ligaments are 

(1y ‘The sacro-lumbar, between the sacrum and the last vertebra of the lum- 
1; (2) the femoro-innominate group of ligaments. 
Name the osteological points of interest in and about the pelvis. 

(1) Symphysis: pubis, between the pubic bones ; (2) pubic crest, limited by 
the angle and spine of pubis; (3) ilie-pubic line, limited by the spine and. ilio- 
pubic eminence ; (4) the ilio-pubic eminence, at the junction of pubis and ilium ; 
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spines ; (19) the posterior iliae spines, superior and inferior ; (20) the promontory 
of the sacrum; (21) the ala of the sacrum, con: rahe transverse and costal 
elemental parts ; (22) the anterior sacra} foramina, for the anterior sacral nerves ; 
(23) the sacro-iliac synchondrosis, right and left; (24) the greater and lesser 
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trochantens of the femur ; (25) the anterior and posterior Intertrochanteric lines ; 
(26) the digital or trochanteric fossa; (27) the superior and inferior cervical 
tubercles of the femur. 


= 











Sig, Siem 
Fig. 328. —Sacko-scatic Licamewrs. (Vosterior view.) 


‘They are purely of periosteal derivation. The plate of cartilage between the 
hones may become ossified, just as the ligaments of the vertebral column some- 
pa do. Occasionally, a distinct synovial cavity is found in the center of this 
cartilage. 

Sacro-ischiatic Ligaments : 

How many ligaments unite the sacrum and tschium ? (Big. 328.) 

‘Two; the common name for these is stcro-sciatic, which is a contraction of 
the true word for purposes of cuphony. ‘The common names are: ig hsb 
of posterior sacro-sciatic ligament; (2) lesser or anterior sacro-sciatic ligament. 

Locate the greater ligament, 

‘The greater or posterior sacro-sciatic ligament is attached above to the mar- 
gin of the sacrum and coccyx and to the posterior inferior iliac spine; below to 
the inner margin of the tuber of the ischium and ascending ramus of the ischium 
for about two inches. 

Pr 
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They enter Alcock’s canal, which is a delamination of the obturator fascia 
strengthened by the falciform ligament, a special part of the greater sacro-sciatic 


ligament. 


2 2 
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Fic. 330.—Coccyx, ANTERIOR ASPECT. 


1. Base. 2,2. Cornua. 3. Second coccygeal vertebra. 4. Third coccygeal vertebra. 5. Fourth coc- 
cygeal vertebra. 6. Fifth coccygeal vertebra. 





Fic, 331.—VERTEDRAL COLUMN, LATERAL ASPECT, 


1-7. Cervical vertebre. 8-19. Dorsal vertebre, 20-24. Lumbar vertebre. A, 
B, B. Articular facets of transverse processes of first ten dorsal vertebre. (. Auricular surface of 


sacrum. 1), Foramina in transverse processes of cervical vertebre. 





The Sacro-coccygeal Articulation and Ligaments: 

1. Class.—Amphiarthrosis, bones united by cartilage. 

2. Osteological Units —The sacrum and coccyx. 

3. Subdivisional Par cral and coccygeal cornua. 

4. Nerve-supply.—The fourth, fifth sacral, and coccygeal nerves. 
























‘The vertebral regions and the number a eer EN 
region, containing seven bones ; (2) dorsal so ip aan sepal 
bones ; (3) lumbar region, containing five bones ; 
taining nine bones, Subdivision Ba the vertebral. a ee oe p : 
a difference ij ve form of the bones, while this difference in the form on the 
function of the region in which the bones are | in 
form, Hh is bi correlative of function, Sa ess sen 

ut is the natural arrangement of adjacent wertebrer other 

‘They are in juxtaposition—that is, onc next to another, with parallelism of 








Pic. 333-—Ligamenta Susriava in Tite Lumar Resion, 


homologous parts. Thus, this arrangement among the bones of the vertebral 

column gives a logical for studying the ligaments of the column, since we 
n of bodies ; juxtaposition of pedicles; juxtaposition of Tam- 

ine: juxtaposition of articular processes; juxtaposition of spinous processes ; 

ion of transverse processes, 

as aA Function of the bodies or centra,and by what ligaments are they 















solidity and strength to the column, The ligaments of the bodies 
ae lor common, posterior common, and intercentral dises of 
eir union forms an amphiarthrodial articulation, since bone is 





icles, 
ural arch. Above and below them are found 
e converted into intervertebral foramina when 














he transverse processes 
cine Tally developed ribs, or rudimentary ones, 
simplest series is in the thoracic region, Here we find a 
lating with a rib in such a manner as to leave a space boun : 
process, and pedicle, This space is a vascular opening, and is ‘called castor 





Pia, 335.—THR INTERSHINOUS AND SUPRASPINOGS LIGAMENTS IN Tite LUNEAR Regtox, 


transverse space. The extremes of the column show this costo-transverse space : 
a well-formed vertebral canal in the cervical regi ere collection of small 
foramina in the lumbar region ; a depression transmitting a few small vessels in 
the sacrum, between the costal and the transverse element of the ala of this bone. 
(Fig. 334.) In the cervical region the rudimentary rib obtains as the anterior 
tubercle; in the thoracic region the castal portion is maximal—a rib; in the 
lumbar region, the transverse process is suppressed and the costal clement is 
very large; in the sacral region the costal elements of the first three sacral 
vertebra: are modified to form the auricular part of the sacrum, for articulation 
with the lium, 

In view of the great importance of the subject of the serial morphology ot 
the vertebra: in your dissections, I here introduce figure 334, which will illustrate 
the foregoing, leaving the subject for the student to read up in 
Morris. 


















Fic, 34,—Snowine THe Axtenton Cor LigkMest oF Tie Srexx, axp Tek ConNmCHTON 
or THE Bun wert ane Vertes, 


ai et , 





FUG, 341. — VERTICAL ANTERO-POSTERIOR SECTION OF Srixax CoLumN TROUGH Manian 
Linn, satowina, Licastenrs. 


synovial membrane ; (4) the transverse ligament extending pa lie, the tuber- 
cles of the lateral masses; (5) the atlanto-odontoid capsular li 


Tue ATLANTO-OCCIPITAL ARTICULATION AND LIGAMENTS. 
» Class.—Diarthrosis, because of free movement and synovia. 
see eit, a 
3. Te me. jantal, or atlanto-occipit 
4. Osteological Units. —Occipital bone and atlas. 
5. Swhdfersions.—Condyles of occipital bone and lateral masses of atlas. 


i 





Tata. Anterior: 





FIG. 344-—THORAX, ANTERIOR VIEW, 


f. Manubeium sterni, 2. Gladiolus. 3, Rensiform carolina or se igre 4. Circumference of 
ppeesiases § Cireumference of base, 6. First ce ee ‘Third, fourth, fifth, 
mat ribs, 9. Eighth, ninth, and tenth rile. 20 Elewenth and twelfth: rit, 4%, 11. 





Fic. j46-—HORmoNTAL Secrios ‘TuROEGH ‘THE ITER! 
. 
5. Basis —A capsule lined by synovial membrane, 
6, Subdéatsions.—Interarticular and costocentral or 
apatite eit spots the Repeamtal ead 

From the inte cartilage to 1 on 
rib, between the articular surfaces of the same, 

Pieters Aner point does the stellate ligament extend f 

From the front of the head of a rib, externally, to the bodies and cartilage 
with which the head articulates, - 

Of hue many parts does te artientation between the hwnd of the vib and the 
contrum consist ? 
This cavity is divided into wo distinct parts by the interarticular ligament. 


COSTOTRANSVERSE ARTICULATION—=LIGAMENTS. 





CYass.—Diarthrosis, because of free motion anda capsule. 
Subidév'sion —Arthrodia, because motion is simple and gliding, 
Osteological Units —A rib and a vertebra, 
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It extends from the crest of the neck of the rib to the lower border of the 
transverse process of the vertebra next above. 

Have all the costal heads capsules ? . 

No ; the eleventh and twelfth have none, their union being fibrous. 

The anterior part of the thorax has the following articulations : 

1. Jntersternal, binding sternal ligaments together. 

2. Costo-chondral, binding the ribs to their cartilages. 

3. Chondro-sternal, binding the costal cartilages to the sternum. 

4. Interchondral, binding the sixth, seventh, eighth, ninth, and tenth costal 
cartilages together. 

The superior intersternal articulation is an amphiarthrodial joint. 

The manubrium and gladiolus are bound together by an anterior and a poste- 
rior common sternal ligament and by an interosseus fibro-cartilage. This ridge or 
junction may be considered valuable in physical diagnosis as a guide to counting 
the ribs, since it corresponds to the cartilage of the second rib, 

The inferior intersternal articulation is between the gladiolus and ensiform parts 
of the sternum. 

By this union these two pieces form a synarthrodial joint. 


Tue CHoNDRO-STERNAL ARTICULATION. 

Wherein does the articulation of the first rib differ from the others in its articu- 
Jation with the sternum? 

It is synarthrodial ; the others are diarthrodial, the hinge or ginglymoid 
variety. 

Name the ligaments of the chondro-sternal joints, 

1. Anterior chondro-sternal. 

2. Posterior chondro-sternal. 

3. Superior chondro-sternal. 

4. Inferior chondro-sternal. 

Explain the nerve-supply of the intrinsic thoracic joints. 

(1) The costocentral is supplied by the intercostal nerves ; (2) the costotrans- 


verse is supplied by intercostal nerves ; (3) the chondro-sternal is supplied by the 
intercostals. 


SOME INTERESTING FACTS ABOUT VEINS. 


Veins have more extensive anastomoses than arteries. 
Veins carry blood toward the heart ; arteries from the heart. 
Pulmonary veins return aerated blood from the lungs. 
Systemic veins return CO, laden blood from the body general. 
Veins are arbitrarily classed as superficial and deep. 
Systemic veins terminate in the superior and inferior ven cave. 
Superficial veins are located in the superficial fascia. 
Superficial veins communicate with deep veins through deep fascia. 
Deep veins accompany arteries in one and the same sheath. 
The portal vein takes blood from abdominal digestive organs to liver. 
Visceral veins usually take the name of the organ they drain. 
Deep veins below the elbow and knee are called vena comites. 
The larger arteries are attended by one vein only. 
Veins collapse when empty ; arteries remain open. 
Superficial veins have thicker walls than deep veins. 

3t 
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Veins are stronger than arteries proportionate to their thickness. 

The walls of veins are thinner than those of corresponding arteries. 

The following veins do not accompany arteries: The large veins from bone ; 
veins from the skull and spinal canal ; the hepatic veins—these latter take all 
blood from the liver to the ascending vena cava. 

The veins in the lower are thicker than those in the upper extremity. 

Some veins have semilunar valves formed by the inner coat. 

The following veins have no valves: The facial, angular, Vesalian, and oph- 
thalmic ; the intracranial veins and dural sinuses ; the hepatic, renal, spermatic, 
ovarian, and uterine ; the superior and inferior vence cave and veins of bone ; 
the veins of the whole portal system. 

All veins have nutrient or trophic vessels called vasa vasorum, 

The rule governing the relation of veins to arteries is as follows: Above the 
diaphragm veins are anterior to their arteries; below the diaphragm, veins are 
behind their arteries, where they are not on the same plane. Exception to the 
rule, the renal vessels. 

Name the veins of the head and neck and indicate any points of special or prac- 
tical importance in connection therewith. 

The occipital vein (Fig. 18) is the principal vein of the posterior region of 
the scalp. _ It perforates the trapezius muscle and is tributary to the deep cervi. 
cal vein. It communicates by an emissary with the lateral sinus by the mastoi 
foramen, This may explain the rationale of the empiric practice of counterirri- 
tation in the region of the mastoid. 

The common temporal vein (lig. 18) communicates with the deep temporal 
plexus of veins by the deep temporal vein, Infection of the region of the scalp, 
drained by tributaries of this vein, may reach the cavernous sinus 77a the deep 
temporal vein, the pterygoid plexus, and the Vesalian vein, In the parotid gland 
this vein unites with the internal maxillary to form the temporo-maxillary vein, 

The facial vein (J’ig. 18) corresponds in distribution to its companion arter 
Near the angle of the jaw it will be seen to communicate with the external jug- 
ular vein. The vein is tributary to the internal jugular below the jaw; the sub- 
maxillary gland, the digastric and stylo-hyoid muscles, and the hypoglossal nerve 
(Fig. 31) intervening between the vein and its artery in this locality. The most 
important tributary of this vein is the angular, which communicates with the 
ophthalmic vein. Infection may reach the cavernous sinus v/a the angular 
vein. (See p. 151.) 

The external jugular vein (lig. 18) is the cervical continuation of the tem- 
poro-maxillary vein, It perforates the deep cervical fascia behind the middle of 
the clavicle, and opens into the subclavian or into the internal jugular vein. The 
special feature of this vein is its inability to collapse in the region of the clavicle. 
The deep cervical fascia prevents collapse. This inability to collapse renders 
puncture of the external jugular vein liable to the admission of air. 

The internal maxillary vein is the companion of the artery bearing the 
same name. This vein returns blood from the deep parts of the face, the muscles 
of mastication, the teeth, and the greater part of the dura mater. The veins from 
these regions form a plexus called the pterygoid. This plexus is between the 
temporal and external pterygoid muscles, around the latter muscle, and on the 
inner surface of the internal pterygoid muscle. The internal maxillary vein 
proper begins at this plexus. It unites with the temporal vein in the parotid 
gland to form the temporo-maxillary vein. (See p. 151.) 

The pterygoid plexus communi with the cavernous sinus za the 
vein of Vesalius; hence infection anywhere in the region of the radicals of the 
internal maxillary v reach the dural sinuses in the same way. 

The internal jugular vein (Fig. 31) begins at the jugular foramen. It is in 
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direct continuation with the lateral sinus. It conveys all the blood from the 
brain that is distributed to this organ by the circle of Willis. This internal jugu- 
lar vein, by its confluence with the subclavian vein, forms the innominate—on 
each side. In the neck the vein accompanies the internal carotid and common 
carotid arteries, in the upper and lower parts respectively. At the jugular fora- 
men the vein is in relation with the ninth, tenth, and eleventh cranial nerves, 
which also emerge from this jugular foramen. This vein has a pair of valves two 
inches above its terminus. 
Tue INNOMINATE VEINS, 
Explain fully the innominate or brachio-cephalic wins on the right and left sides. 
These veins are formed by the confluence of the subclavian and internal 
jugular veins. (Fig. 150.) The left innominate is much the longer of the 
two. It crosses all the branches of the second part of the arch of the aorta, 
both pneumogastric nerves, the trachea, and the cesophagus. Tributary to it are 
both inferior thyroid veins. This vein meets the innominate of the right side to 
form, with the vena azygos major, the descending vena cava. 











VeEINs OF THE Uprer EXTREMITIES. 

These are both deep and superficial. The deep veins in the forearm are the 
radial and ulnar, two for each artery, called radial and ulnar vene comites respec- 
tively. They are connected by tra se branches, one to the other. The deep 
veins of the forearm unite in the retiring angle of the elbow (cubital fossa) to 
form the brachial vein or veins. 

The Brachial Vein or Veins.—This vein extends from the bend of the 
elbow to the lower border of the latissimus dorsi tendon—i. ¢., from the cubital 
fossa to the base of the axillary space. Where there are two veins on each side 
of the artery they communicate freely with each other and with the superficial 
veins opposite to them in the superficial fascia. Sometimes the brachial receives 
the basilic vein. 

The axillary vein is the continuation of the brachial through the axillary 
space. This vein has a valve in its lower one-third. It very close relation 
with two axillary glands, on account of which this vein is of great surgical im- 
portance in the operation for the removal of infiltrated axillary lymphatic glands. 
This vein conveys nearly all the blood of the upper extremity. The axillary vein 
is noted for the following large and important tributaries which it receives : 

1, The circumflex (anterior and posterior). 

. The three subscapular veins. 
. The long thoracic vein. 
Small and numerous alar thoracics from the axillary glands, 
. Short thoracic veins, the highest in the axillary space. 
. The long thoracic or external mammary vein. 

7. The acromio-thoracic or thoracic axis vein of Morris. 

The subclavian vein is the upward continuation of the axillary vein. It 
unites with the internal jugular vein behind the sterno-clavicular articulation to 
form the innominate or brachio-cephalic vein. On the outer surface of the first 
rib it lies in a depression, and is separated from the subclavian artery by the 
scalenus anticus muscle. In front of the vein are the clavicle and the subclavius 
muscle. Tributaries are the cephalic and the external and anterior jugular veins. 
On the left side, the thoracic duct opens into the beginning of the innominate, 
between the subclavian and internal jugular; on the right side the right lym- 
phatic duct opens into a corresponding point of the right innominate vein. 

The superior vena cava is formed by the confluence of the two innominate 
veins. It begins near the junction of the sternum and first rib on the right side. 
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It is about three inches long. About one-half of the vessel is in the pericar- 
dium. It returns practically all the blood to the heart from above the dia- 
phragm. Its minor tributaries are the vena azygos major and minor and the 
pericardiac, mediastinal, and cesophageal veins. The vena cava superior has no 
valves, but its tributaries are provided therewith. The vessel opens into the right 
auricle of the heart. 


Tue VEINS oF THE LoweR EXTREMITIES 


Are but superficial and deep. The superficial veins are very numerous, anastomose 
quite freely, but only two are of sufficient import to be entitled to special names. 
The general name by which structures in the superficial fascia are designated is 
cutaneous or superficial. The special names for the two important veins of the 
lower extremity are: (1) Long saphenous ; (2) short saphenous, 

The long saphenous vein begins at the inner end of the dorsal arch of the 
foot, passes in front of the inner malleolus, behind the inner tuberosity of the 
tibia and the inner condyle of the femur, and passes through the saphenous 
opening in the fascia lata to become tributary to the common femoral vein. 
Below the knee this vein is attended by the long saphenous nerve. This vein has 
valves. It communicates with vena comites in its course. Above the knee its 
tributaries are the superficial external pudic, the superficial epigastric, the super- 
ficial circumflex iliac, and the internal and external femoral cutaneous veins. 

The short saphenous vein begins at the outer end of the dorsal arch of 
the foot, passes behind the outer malleolus, gains the mid-line of the leg pos- 
teriorly, and pierces the popliteal fascia to become tributary to the popliteal vein. 

The deep veins of the lower extremity accompany the arteries, and take 
the same name, where there is but one vein to attend the artery ; where, how- 
ever, there are two, as is the case below the knee, then the term vene comttes is 
used. About one inch below Poupart’s ligament the common femoral vein is 
formed by the confluence of the superficial and deep femoral veins, The com- 
mon femoral vein is in the femoral sheath, between the common femoral artery 
and the femoral canal. Above Poupart’s ligament this vessel is continued 
upward, under the name of external iliac vein. Opposite the junction between the 
sacrum and ilium the external iliac becomes confluent with the internal iliac vein, 
to form the common iliac vein. 

The ascending vena cava is formed by the confluence of the common iliac 
veins. It begins opposite the fourth or fifth lumbar vertebra. _ It lies to the right 
of the abdominal aorta, It passes through a groove on the posterior surface of 
the liver. It passes through the caval opening in the diaphragm and opens into 
the right auricle of the heart. The sacra media vein is the first tributary, the 
hepatic vein the last tributary, that the vena cava receives in its course. Between 
these two extremes the tributaries are numicrous and important: the lumbar, 
right spermatic or ovarian, renal, suprarenal, and phrenic. The left spermatic 
vein is tributary to the left renal, as is also its homologue, the ovarian. 

The portal vein is formed by the gastric, splenic, superior mesenteric, and 
inferior mesenteric arteries. These veins have no valves. Blood coming from 
the abdominal organs is laden with bile and sugar, both of which are removed 
from the portal blood by the liver. The bile is stored up in the gall-bladder ; 
the sugar is stored up as potential energy in the hepatic cells. The portal vein 
enters the root of the liver, between the hepatic artery and the common bile-duct. 
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A. 
Abdominal walls, 225 
blood-supply, 233 
contents, 246 
review, 248 
function of, 233 
interior view, 235 
nerve-supply, 233 
Abscess, alveolar, 151 
‘Accelerator of penis, 333 
‘Adjectives. substantive, 21 
Alcock’s canal, 337 
Anatomical root of the lung, 207 
Anconeus, 355 
‘Annular ligament, posterior, 348 
‘Ansa hypoglossal nerve-loop, 155 
Antagonism, anatomical, 
law of, 308 
Anterior thoracic nerves, 195 
‘Antrum of Highmore, 116 
analysis, 116 
blood-supply, 117 
Fillebrown on, 119 
nerve-supply, 117 
opening for, 118 
Aponeurosis defined, 25 
Apoplexy, nose-bleeding in, 114 
Apposition, anatomical, 19 
Arachnoid membrane, 123 
appearance of, 126 
Arch, fibrous, of gastrocnemius, 377 
of soleus, 378 
zygomatic, 28 
Arches, Rbrous, defined, 25 
Arteries, gluteal, 372 
laryngeal, superior and inferior, 110 
liteal, 3 
posterior tibial, 383 
sciatic, 372 
Artery, anterior tibial, 310 
ascending pharyngeal, 63 
brachial, and relations, 196 
circumflex, internal, use of, 321 
common carotid, 58 
dorsalis pedis, 310 
external carotid, 59 
circumflex, 321 
facial, 61 : 
branches of, in neck, 64 
femoral, zs 
inches of, 320 
infortor thyroid, 66 
femal carotid, 59 
mammary, 
‘Mary, 88 

















Artery, profunda femoris, 520 
subclavian, 64 
branches af, 65 
superficial femoral, branches of, 321 
temporti, 63 
superior intercostal, 6 
thyroid, 60 
suprascapular, 66, 359 
vertebral, and branches, 68 
Articulations, 421 
acromio-clavicular, 429 
ankle, 445 
atlanto-occipital, 467 
carpal, 437 
chondro-sternal, 473 
coraco-clavicular, 430 
costo-central, 471 
costo-transverse, 471, 








elbow, 432 
femoro-acetabular, 439 
knee, 440 
medio-tarsal, 302 
ito-axoid, 468 
pelvis, 453 
radio-carpal, 435 





radio-ulnar, inferior, 434 
radio-ulnar, superior, 432 
sacro-coccygeal, 459 
sacro-ischiatic, 457 
sacro-vertebral, 460 
shoulder, 426 
sterno-clavicular, 431 
table of, 422 
tarsal, 446 
temporo-mandibular, 425 
tibio-fibular, 444 

Arytenoid muscle, 109 

‘Ascending vena cava, 212 

‘Auriculo-temporal nerve, 37 

ventricular valves, 218 

Axilla, or axillary space, 188, 192 
angles and contents of, 193 
anterior boundary of, 192 

thoracic nerves in, 195 

apex of, bony boundaries of, 192 
axillary artery and branches in, 196 
base of, formation of, 192 
circumflex nerve in, 195 
contents of, 193 
internal boundary of, 193 
musculo-cutaneous nerve in, 195 
musculo-spiral nerve in, 195 
“posterior boundary of, 192 
subscapular nerves in, 195 
systematic dissection of, 193 
ulnar nerve in, 195 

Axillary artery and vein, 196 

space, 188, 192 
Azygos uval, 98 
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B. Brain, coverings of, 120 

Back, 374 ganglionic arteries of, 136 
accessorius, 405 quiz on blood-supply of, 137 
arteries of, 398 removal of, 125 
cervicalis ascendens, 405, structures seen on base of, 127 
complexus muscle of, 394, 405 two systems of blood circulation of, 137 
erector spin of, 394, 403 Branches of abdominal aorta, 258 
ilio-costalis, 405 Buccinator muscle, 93 


latissimus dorsi, 309 





levator anguli scapulse, 400 

longissimus dorsi, 405 c. 
nerves oh onus Caleaneum, posterior surface of, 299 
thomboid muscles of, 400 Catvasias, oer aT Oh 299 
rotatores spinze, 407 alvarium, 


removal of, 125 
Capsules, 16 
Cardiac plexus, 214 


semispinales dorsi and colli, 396, 40; 
serratus posticus inferior, 400 
superior, 400 











seventh layer of muscles of, 407 dite 

ple wnovewierds of 395 Carotid artery, common, 58 
sixth layer of muscles of, 405 tena FY 
spinalis dorsi, 405 1, 
splenius capitis et col, 400 pei pehinp rag 
suboccipital muscles, 409 Feen on removing the brain 

triangle, 409 a8 J . 

superficial fascia of, 394 sheath, 58 
erie Carpus and hand, exterior muscles of, 152 
transversalis colli, 405 osteological points of, 152 





trapezius, 398 
twelfth rib of, 394 
vertebral aponeurosis of, 394, 400 


eal point, 338 
Cephalic vein, 189 








‘ Cerebro-spinal fluid, 124 
Biceps, 185 Cervical fascia, deep, 47 
ile-duct, 251 scheme of, 48 

Bladder, base of, 338 third layer, 57 
Blood-supply of the dura mater, 131 plexus, 73 a 
Bone: clavicle, fein Sarees TOE Chondro-sternal articulation, 473 

eminences and depressions of, 17 fe nde sre land pain, 150 

femur, anterior view, 327 Pee tata 219 

Posterior view, 326 Circumfles nerv 








hip-bone, internal surface, 287 














terior view, 325 2 steade 
humerus, anterior view, 184 Circuinlerus pal 
mandible, inner view, 28 Clavipestorsl fasdia; 9 
sasila, ann 118 since 191 
EXrenstage! Coceygeus muscle, 290 
inner view, 116 Compound words, 10 
outer view, 117 aaah alics Pee) 
metacarpal, fifth, base of, 152 Coiapresanc aisles 
pidiform, importance of, 352 Constrictor muscles of pharynx, 99 
ribs, first and second, 198 contactor meses 
sacrum, anterior view, 290 Canes iy, Eas 





scapula, dorsal surface, 345 
skull, norma basilaris, 30 
facialis, 29 
lateralis, 27 
sagittal section, 121 
sternum, 190 
styloid process of temporal, 87 
tibia and fibula, anterior view, 300 
Posterior view, 301 
turbinated, 113 


Corrugator cutis ani, 331 

supercilii, 34 
Crico-arytenodeus lateralis muscle, 110 
posticus muscle, 110 
Crico-thyroid muscle, 110 
Crura penis, 331 
Crus penis, dissection of, 331 














ympanum, Bi: 
ulna and radius, anterior view, 179 Deep cervical fascia, second layer, $3 
posterior view, 353 upper attachments and special 
unciform, importance of, 152 names for, $1 
Brachial artery, 108 crural arch, 236 
and branches, 106 epigastric vessels, 236 
plesus, 77 Deltoid aponcuresis, 189 


rachio-cephalic, 212 le, 189 









be of Willis of, 135 


INDEX. 


Depressor muscles of hyoid bone, 55 
Dermal muscles, aural, 41 
grouped, 41 
Descending vena cava, 212 
Diaphragm, 285 
Diaphragma sella, 121 
Digastric muscle, 63 
Dilator naris, anterior, 35 
posterior, 35 
Dissecting defined, 19 
Dr. Loring’s case reported, 161 
Duct, nasal, 140 
Stenson’s, 31 
Ductus arteriosus, 21 
Duodenum, dissection, 252 
Dura mater, 121 
arteries of, 123, 
nerves of, 123 
sinuses of, 122 





Emissary structures, tabulated list of, 151 
Eustachian tube, 102 

muscles attached to, 103 
External oblique muscle, 230 


F. 


Face, osteological points of, 29 
Facial anastomotic blood areas, 42 
artery, 38 
nerve, 30 
communication of, on the face, 37 
dissection of, 36 
divisions and branches, 37 
escape of, 43 
not the cause of toothache, 43 
Falx cerebelli, 122 
cerebri, 122 
dissection of, 126 


Fascia, 22 
cribriform, 309 
cubital, 24 
deep, 23 
‘associated with muscles, 24 
attachments of, 398 
forming intermuscular septa, 24 
gives origin and insertion to muscles, 
308 
in surgical areas, 24 
minor details of, 308 
of thigh, 307 
‘on back of carpus, 348 
dorsal, 23 


in foot, 24 
iliac and pubic, 308 
in the upper extremity, 23 
lata, 23 

subdivisions of, 308 
of Colles, 338 
of lower extremity, 23 
palmar, 23 
pelvic, special names for, 24 
plantar, 24 
popliteal, 24 
names for, 23 





characters of, 25 
of lower extremity, 302 
Female generative organs, 291 
Femoral canal, 236 
fossa, 236 





479 


Femoral hernia, 238 
ring, 237 
sheath, 236 
Fibula, anterior surface of, 298 
bony parts of, of interest, 298 
external surface of, 208 
internal surface of, 298 
posterior surface of, 208 
Fillebrown on opening for antrum, 119 
Fissures of brain and their contents, 139 
Flexor longus pollicis, 184 
profundus digitorum, 182 
Foot and ankle, 298 
bony parts of, of interest, 298 
and leg, 297 
dorsal arch of, 303 
Jong saphenous vein of, 305 
nerve of, external cutaneous, 307 
long saphenous, 305 
middle cutaneous, 306 
musculo-cutaneous. 306 
short saphenous, 306 
short saphenous vein of, 305 
Foramen, infra-orbital, 41 
mentale, 41 
of Winslow, 251 
Foramina at base of skull, 128 
nutrient, of bone, rule for, 171 
of Key, Retzius, Magendie, 124 
Forearm, arteries and veins of, 171 
biceps of, 185 
bones of, 168 
brachialis anticus of, 185 
cubital fossa of, 172 
flexor longus pollicis of, 184 
profundus digitorum of, 182 
sublimis digitorum of, 179 
flexors of, 185 
median nerve of, 181 
muscles of, physiologically grouped, 171 
nerves of, grouped, 171 
pronator «uadratus of, 184 
radial artery of, 179 
groove of, 172 
supinator longus, 185 
surgical areas of, 171 
ulnar artery of, 177 
groove of, 173 
nerve of, 182 
Frown, complete, 42 








G. 
Ganglion, otic, 9 
submaxillary, 90 
Gasserian ganglion, 129 
description of, 131 
Genio-hyo-glossus muscle, 81 
Geometrical terms and figures, 20 
Gland, lachrymal, 139 
location of, 147 
thyroid, 57 
Glands, Pacchionian, 125 
Grooves for flexor longus hallucis, 299 


H. 


Hallucis, extensor proprius, 312 
Hand, anterior annular ligament, 162 
attachment of, 167 
perforating arteries in, 166 
articular nerves of, and rule, 167 
blood-supply of, 168 
bones of, 152 
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Hand, carpal arteries in, 166 
cutaneous nerves of, 155 
deep fascia of, 157 
palmar arch of, 168 
branch of ulnar nerves in, 165 
dissection of, 158 
flexor tendons of, 159 
hypothenar group of muscles of, 164 
infection of fingers of, 167 
median nerve in, and dissection of, 162 
palmar fascia of, 159 
interossei muscles of, 165, 
radial artery in, 166 
sensory nerves of, 167 
superficial arch of, 168 
surgical areas in fingers of, 167 
theca of, 160 
thecal culs-de-sac of, 160 
thenar group of muscles of, 162 
ulnar artery in, 166 
nerve in, and dissection of, 162 
Hepatic artery, 251 
Hesselbach’s triangle, 233 
Highmore, antrum of, 116 
analysis of, 116 
blood-supply, 117 
drainage of, 117 
nerve-supply, 117 
opening for, 118 





Hilton's law, tg 

Humerus, bicipital groove and lip of, 171 
external condylar ridge of, 171 
fracture in middle third of, 171 
muscles and ligaments attached to, 171 
nutrient foramen of, 171 
costeology of, 170 
outer and inner surfaces of, 171 

ior surface of, 171 
Telation of, to musculo-spiral nerve, 171 

Hunter's canal, 323 

Hyo-glossus muscle, 64 

Hyoid bone, movements of, 80 

‘Hypogastric plexus, 273 

Hypoglossal nerve, 63 








1 


Tliac artery, internal, 278 
fascia, 275 
Miacus muscle, 279, 289 
Tlio-bypogastric nerve, 235 
Tiio-inguinal nerve, 235 
Inferior mesenteric artery, 257 
Inguinal canal, analysis, 230 
fossa, 23 
hernia, 234 
Innominate veins, 475 
Intercostal fascia, 201 
muscles, 201 
nerves, 201 
Interior of thorax, 204 
Internal abdominal ring, 
cutaneous nerve, 195 
mammary artery, 205 
oblique muscle, 231 
Intestine, large and small, 248 
Ischio-rectal fossa, 279 














J 
Jugular vein, internal, 58 


superticial, 46 
Joxta, 13 


K. 


Kidney, descriptive terms of, 260 
left, relations of, 259 
right, relations of, 258 
root-structures of, 259 
ureter of, 292 
Knee-joint, 440 
ligaments of, 442 


L. 
Larynx, 106 
arytenoid cartilage of, 108 
muscle of, 109 
blood-supply of, 110 
crico-arytenoideus lateralis muscle of, £10 
posticus muscle of, 110 
cricoid cartilage of, 108 
crico-thyroid muscle of, 110 
false vocal cords of, 109 
inferior laryngeal nerve of, 109 
retiring angle of, 108 
superior laryngeal nerve of, 109 
thyro-arytenoid muscle of, 109 
thyroid cartilage of, 107 
true vocal cords of, 109 
Latissimus dorsi, 196 
Law of projectiles, 21 
Tevator anguli oris, 32 
scapule, 69 
ani, 291 
abi superioris, 32 
aleque nasi, 33 
menti, 34 


palati muscle, 98 
Ligament, anterior annular, at the wrist and struc- 
tures under, 162 
(foot), 23 
relations, 162 
external annular, 24 
interior annular (hand), 23 
internal annular, 24 
posterior annular, 23 
Ligamenta vaginales of foot, 24 
of hand, 159 
Ligamentam vaginale, 23 
Liver, 253 
arteries and nerves of, 255 
fuetal remains of, 255 
how described, 256 
ligaments of, 253 
root-structures of, 251 
Longus colli muscle, 104 
Lumbar plexus, 275 
Lymphatics of neck, superficial, 46 











M. 
Mandible, 29 
levators and depressors of, 93 
muscles concerned in dislocation of, 96 
Masseter muscle, 49 
superficial and deep parts of, 93 
Meckel’s fascia, space, cave, 131 
Median nerve, 182 
Mediastinal spaces, 208 
Membranes, mucous, character of, 26 
serous, character of, 25 
synovial, character of, 26 
Meningeal artery, middle, 130 
Meninges, 121 
Mouth, study of, on cadaver, 79 
on living, 











Muscles, 
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ibduetor, of thigh, 377 
accelerator uring, 333 
adductor longus, 315 

of thigh, 377 
anconeus, 355 
aponeurosis of, 25 
arising from styloid process, 85 


biceps, 185 
brachialis anticus, 185 
brachio-radialis, 185, 348 





compressor narium, 34 
corrugator supercilii, 34 
deltoid, 189, 335 
depressor anguli oris, 32 
lnbii inferioris, 32 

depressors of the hyoid bone, 56 
digastric, 63 
dilator naris, anterior, 34 

posterior, 35 
dorsal interossei, 354 
erector penis, 333 
extensor brevis digitorum, 310 








ulnaris, 350 
communis digitorum, 350 
indicis, 3 
longus digitorum, 312 

pollicis, 351 








minimi digiti, 350 
of thigh, 37 
ossis mets pollicis, 351 





proprius hallucis, 312 
external oblique, 229 
pterygoid, 83 
fanciful names for, 19 
fibrous arches of, 25 
flexor carpi radialis, 176 
longus digitorum, 384 
hallucis, grooves for, 384 
of thigh, 377 
profundus digitorum, 182 
sublimis digitorum, 179 
forming musculatures, 25 
genio-hyo-glossus, 81 
gluteus maximus, 370 
medius, 371 
minionus, 371 
gracilis, 315 
hhyo-glossus, 64 
hypothenar group of, 164 
iliacus, 279, 289 
infraspinatus, 358 
in movements of hip, 377 
in region of shoulder, 355 
intercostal, 200 
external, 200 
internal, 20% 
internal oblique, 231 
pterygoid, 83 
interossei, dorsal, 362 
involuntary, 14 
latissimus dorsi, 196, 356 
levator anguli oris, 32 
scapulze, 69 
ani, 291, 332 
abi superioris, 32 
alaeque nasi, 33 




















menti, 34 
longus colli, 105 
masseter, 49 
mylo-byoid, 81 
rela bs 


Muscles, obturator externus, 289 
internus, 289, 279 


dissection of, 375 


coccipito-frontalis, 120 
of anterior surface of fibula, 310 
of facial expression, 35 
of forearm, anterior and radi 
logically grouped, 171 
of leg, deep, 384 
of mastication, 93 
nerve-supply, 96 
of the eyeball, 145 
of the larynx, 109, 110 
of the orbit and their function, 149 
of the pharynx, 99 
of the soft palate, 98 
orbicular and sphincter, 19 
orbicularis oris, 33 
palpebrarum, 33 
origin and insertion of, 23 
palato-glossus, action of, 85 
palato-pharyngeus, 86 
paralysis of, 86 








pectoralis major, 189 
minor, 191 
peronei, 384 
eroneus tertius, 315 
physiological adductor, 328 
lantaris, 377 
ma’ myoides, 45 
jor quadratus, 184 
radii teres, 177 
psoas magnus, 288 
relations, 275 
parvus, 289 
pyramidalis, 232 
nasi, 34 
yriformis, 289, 372 
quadratus lumborum, 287 
radial group of, 349 
rationale of naming, 11 








prot 








minor, 104 
femoris, 317, 325 
rotator, external, 377 
internal, 377 
sartorius, 315 
scaleni, 68, 200 
origin of, 69 
semimembranosus, 369 
serratus magnus, 196 
shape of, 18 
index to nerve-supply, 18 
sphincter and orbicular, 19 
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physio- 


distinguished, 20 


sterno-mastoid, 50 
relations, 52 
stylo-glossus, 82 
stylo-hyoid, 82 
subelavius, 191, 200 
subscapularis, 196 
substantive adjectives of, 21 
supinator longus, 349° 
radii brevis, 354 
longus, 348 
supraspinatus, 358 
synonymous usage of, 
temporal, 50 
+ teres major, 196, 356 
minor, 356 
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Muscles, thenar group of, 162 Nerve, musculo-cutaneons, in the axilla, 195 
tibialis anticus, 510 musculo-spiral, 195, 361, 363 
transversalis, 232 in the axilla, 195, 

colli, 68 mylohyoid, 87 

transversus perinei, 334 nasal, 145 
triangularis sterni, 204 description of, 148 
triceps. 359 distribution of, 118 
under anterior annular ligament, 162 ninth cranial, 128 

posterior annular ligament, 348 olfactory, 411 
vasti, intermus, externus, 318, 325 distribution of, 118 
zygomatic, major and minor, 33 optic, 412 

Musculature detined, 25 description of, 149 

Musculi lingualis, 82 patheticus, 413 
lumbvicaies, 162 description of, 148 

phrenic, 69 
plantar, cutaneous, 387 
N. external, 392 
Nasal fossee, 111 internal, 392 
arteries of, 114 Pneumogastric, branches of, in the neck, 58 
geometry of. 111 popliteal, internal, 378 
hemonhage of, 114 posterior interosseous, 362 
meatuses of, 113. 116 tibial, 379. 382 
‘mucous mem! rane of, 113 seventh cranial, facial, 128 
nerve-supplr of, 115 short saphenous, 369 
turbinated bones of, 113 sixth cranial, 128 
Neck, boundaries of, 44, small sciatic, 366, 372 
discection of, 43 spinal accessory, 45. 417 
jugular veins of, 46 ganglia of, 410 
Iymphatic T of, 46 subscapular. in the axilla, 195 
quiz on, 48. 40, 55, 36 supraorbital, 31 
surgical and medica! areas of. 44 soprascapular, 361 


triangies of, 44 tenth cranial, 128 
Nerve, alvlucens, description of, 149 
anterior thoracic, in the axilla, 105 
tidal, 510 
anditory, 410 
chonis tympani, 0 
circumfex, 361, 303, 
the auilla, 105, 
cranial, classification. 410 
origin of, 41 











Nokes 
Nomenc! 





of upper evtremity 
eighth cranial andntory. 1 
eleventh cranial, 1:8 


endings, 20 








Obeurator externus muscle, 289 
dissernom of, in the petrosa, 135 fas 275 
Eh anu —mncemines 158 





Eaghaces 21 
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Pacchionian bodies and villi, 126 
glands, 125 
Pain, classification of, 266 
reflex motor, 268 
rationale, 268 
sensory, 268 
somatic, 266 
sympathetic, 266 
table of common diseases showing, 266 
transmission of, 266 
Palate, soft, analysis of, 98 
how formed, 85 
Palato-glossus muscle, action, 85 
Palato-pharyngeus muscle, 86 
paralysis of, 86 
Pancreas, 252 
Paralysis of median nerve, symptoms, 168 
of ulnar nerve, symptoms, 167 
Parotid fascia, 40 
gland, contents of, 40 
excretory duct, 40 
explanation of, 43 
limitations of, 40. 
Patella, 298 
reflex, 284 
rationale of, 285 
Patient's eye, 150 
Pectoralis major muscle, 189 
minor muscle, 191 
Pelvic fascia, 275, 338 
outlet, 330 
: anterior triangle of, 330 
dissection of, 333 
external sphincter ani muscle of, 332 
female, 340, 341 
greater sacro-sciatic ligament of, 332 
hemorrhoidal arteries of, 332 
ischio-rectal fossa in, 336 
levator ani muscle of, 332 
posterior triangle of, 330 
superficial fascia (Colles’) of, 331 
, transversus perinai muscle 
of, 332 
tendinous centres of, 332 
triangular ligaments of, 336 
white line, 291 
Pelvis, deep dissection of, 286 
dissection of, 274 
Penis, accelerator of, 333 
blood-supply of, 339 
bulb of, 331 
crura, 337 
crus, dissection of, 333 
issection of, 334 
nerve-supply of, 340 
13 
Pericardium, 210 
Periosteum and its functions, 17 
Peritoneum, 238 
Died suiply of, 239 
8 Of, 252 
investing organs, 240 
review of, 239 
Peroneus brevis, 299 
longus, 299 
Phalanges, palmar surface of, 153 
Pharyax, 99 
attachments of, 103 
nerve-supply of, 105 
Phlebotomy, 166 ‘ad 
Pia mater, composition of, 127 
Pituitary membrane, 113 




















Platysma myoides, 45 
Plexus, brachial, 77 
ical, ascending branches, 
jescending branche: 
explanation of, 73 
apericial branches, 45 
infra-orbital, 42 
esico-prostatic, 339 
Plica hypogastrica, 236 
urachi, 236 
Pneumogastric nerve, 217 
Popliteal nerve, external, 284 
internal, 283 
Portal vein, 252 
Posterior mediastinum, 215 
Poupart’s ligament, 323 
Pre-, 13 
Prepositions, technical use of, 12 
Projectiles, application of law of, 22 
law of, 21 
Pronator quadratus muscle, 184 
Prostate gland, 339 
Psoas magnus, 288 
relations of, 275 
parvus, 289 
Pterygoid muscle, external, 87, 95 
intemal, 87, 93 
plexus, 151, 474 
Pudic nerve, internal, 282 
Pulmonary artery, 211 
trio, 207 
Pus from carious tooth, 151 
Pyramidalis nasi, 34 
Pyriformis muscle, 289 











R. 
Radial nerve, 355 
oblique line, 185 
Radius, osteology of, 168 
Rectum, 275 
Kectus capitis anticus major muscle, 103 
minor muscle, 104 
muscle, 232 
Reflex pain, primary and secondary, 92 
Region of shoulder, 355 
Rib, typical, 201 
Roots, anatomical, 17 
Root-structures of liver, 251 


8. 
Sacral plexus, 280 
branches of, 281 
Salivary system, 98 
Salpingo-pharyngeus muscle, 103 
Saphenous opening, 309 
Scaleni muscles, 68, 201 
scheme of ori 








in of, 69 
Scapula, 186 
anterior lip of vertebral border of, 187 
fracture of surgical neck of, 187 
middle lip of axillary border of, 187 
vertebral border of, 187 
osteology of, 186 
Scapular fosse, three, 186 
spine, lips of, 187 
Scarpa's triangle, 322 
Scheme for deep cervical fascia, 190 
Sciatic nerve, greater, 283 
lesser, 283 
Semilunar fold of Douglas, 225 
valves, 218 
Seminal vesicles, 338 
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Serratus magnus muscle, 196 
Sheaths, anatomical, 16 
carotid, 58 
of rectus muscle, 225 
rationale of formation of, 16 
Shoulder, 186 
cephalic vein of, 189 
clavi-pectoral fascia of, 191 
costo-coracoid ligament of, 191 
deltoid aponeurosis of, 189 
muscle of, 189 
pectorslis major muscle of, 189 
minor muscle of, 191 
subclavius muscle of, 187 
Sinus, cavernous, and contents, 129 
superior longitudinal, 126 
Skull, base of, 31 
fissures of, 31 
Sole of foot, arterial arch of, 392 
deep fascia of, 388 
external plantar artery of, 392 
internal plantar artery of, 392 
granular fat of, 390 
ligamenta vaginales of, 391 
lumbricals of, 393 
muscles of, 386, 390 
of first layer of, 392 
plantar fascia of, 390 
theca and thecal culs-de-sac of, 391 
Some interesting facts about veins, 473 
Spermatic cord, 307 











Spinal accessory nerve, how distinguished in surgi- 


cal operations, 45 
Splanchnic nerves, 216 
Splenic artery, 252 
Stenson’s duct, course of, 45 
Sterno-cleido-mastoid muscle, 50 
nerve-supply, 51 
relations of, 52 
sheath, 50 
Sternum and ribs, inner, 202 
ribs, and articulation, 198 
Stomach, 253 
Stylo-glossus muscle, 82 
Stylo-byoid muscle, 82 
Styloid process, 87 
Sub, 12 
Subarachnoid fluid, 123 
space, 123 
special features of, 124 
Subclavian artery, branches of, 65 
Subclavius muscle, 200 
and sheath, 191 
Subdural space, contents of, 126 
Subscapular nerves, 195 
‘Summary of peritoneal considerations, 246 
Superior mesenteric artery, 256 
vena cava, 475 
Supinator longus, 348 
‘Supra-, 13 
Supraorbital foramen, 139 
‘Suprascapular artery and nerve, 359 
Supraspinatus, 358 
Surgical are 
‘Alcock's canal, 337 
Anastomotic areas of face, 42 
Antrum of Highmore, the, 116 
Auditory canal, 92 
‘Axillary artery, the, 196 
space, the, 188, 192 
Bile-ducts, the, 254 
Brachial artery, the, 196 
‘Cacum and appendix, the, 248 
Calvarium, the. 120 
Clitoris, the, 342 














1 areas : 
Colles’ fascia, 331 
Cribriform fascia, the, 309 
Cubital fossa, the, 172, 174 





Eustachian tube, 102 
Face, the, 151 
Facial nerve, the, 135 
Fascia, deep, of upper extremity, 363, 
Female pelvic outlet, the, 340 
Femoral fossa, the, 236 
ring, the, 237 
sheath, the, 236 
Fingers, 167 
Foramen of Winslow, the, 251 
sacro-sciatic, greater, 372 
lesser, 373 
Fossa, cubital contents, 364 
Gasserian ganglion, the, 129 
Geometrically considered, 20 
Glandulze concatenate, 58 
Groove for flexor longus ballucis, 384 
for posterior tibial artery, 383 
radial, contents, 363 
ulnar contents, 363 
Hesselbach's triangle, 233 
Hunter's canal, 323 
Hymen, the, 34 
Inguinal canal, the, 230 
Intramural sinuses, the, 115 
Ischio-rectal fossa, 279, 336 
Kidneys, posterior relations, 259 
right, anterior relations, 258 
root-structures, 259 
Larynx, the, 106 
Ligaments, internal annular, 384 
Liver, the, 253 
Long saphenous vein, the, 305 
Male urethra, the, 339 
Median basilic vein in venesection, 167 
Middle meningeal artery, the, 130 
Nasal duct, the, 140 
fossa, the, 111 
Neck, boundaries of, the, 44 
surgical areas of, the, 44 
triangles of, the, 44 
Orbit, the, 139 : 
Paralysis of median nerve, 168 
ulnar nerve, 167 
Parotid gland, location by limitation, 40 
Pelvic outlet, the, 337 
Perineal body, the, 343 
Peritoneal cavities, the, 252 
Peritoneum, the, 238 
Popliteal space, 366 
Posterior tibial canal, 383 
Poupart’s ligament, 323 
Prostate, the, 339 
Quadrangular space, the, 356 
Radial groove, the, 172 
Reflex pain, primary and secondary, 92 
Root-structures of liver, 251 
Saphenous opening, the, 309 
carpa's triangle, 322 
‘eptic thrombi in alveolar abscess, 151 
in erysipelas of the face, 152 
Soft palate, the, 99 
Spermatic cord, the, 231 
Stomach, the, 253 
Superticial palmar arch, 168 
‘Table of pain in common diseases, 266 
‘Thecal culs-de-sac, the, 161 
‘Trachea, the, 110 
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Surgical areas: 
‘Triangular space, the, 355 
Tympanum, the, 131 
Ulnar groove, the, 173, 
Sustentaculum tali, 299 
Sympathetic nerve, 261 
" essentials of, 271 
in abdomen, 270 
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Table of origin of ocular muscles, 145 
‘Tarso-metatarsal joint, 302 
Temporal muscle, 50, 93 
ridge, complete, 27 
‘Temporo-mandibular articulation, 97 
Tendo oculi, 140 
Tentorium cerebelli, 122 
Teres major, 196 
and latissimus dorsi, 356 
minor, 356 
Thigh, fascial septa of, 328 
Thoracic aorta, 213 
duct, 213, 216 
gangliated cord, 216 
viscera, posterior view, 214 
* Thorax, 198 
‘anatomical root of lung, 207 
ascending vena cava, 212 
brachio-cephalic veins, 212 
cardiac and pulmonary plexuses, 214 
root-structures, 211 
clavi-pectoral fascia of, 200 
contents of anterior mediastinum, 208 
of middle mediastinum, 209 
of posterior mediastinum, 209 
descending vena cava, 212 
ductus arteriosus, 211 
geometry of, 204 
‘hydro-thorax, pneumo-thorax, pyo-thorax, 
pyo-pneumo-thorax, 206 
inner surface of sternum and ribs, 202 
intercostal muscles and fascize of,'200 
nerve, typical, 201 
internal mammary artery, 204 
mediastinal spaces of, 208 
posterior view of viscera, 214 
pulmonary artery, 211 
scaleni muscles, 200 
subclavius muscle, 200 
subdivisions of, 205 
Thrombi, septic, 151 
‘Thymus gland, 211 
Thyro-arytenoid muscle, 109 
‘Thyroid gland, 157 
Tibia and semi-membranosus, 297 
articular surfaces of, 297 
bony parts of interest of, 297 
internal malleolus of, 298 
surface of, 297 
oblique line of, 298 
posterior surface of, 297 
vertical line of, 298 
Tibialis anticus, insertions of, 299 
posticus, insertions of, 299 
small insertion of, 299 
‘Tissues, anatomical, 13 
connective, 14 
forms of, 14 
constituents of, 15 
muscular, £3 
Tissues, nerve, 14 
résumé of, 16 
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Tongue, dissection of, 79 
movements of, 8t 
Tonsil, 87 
Toothache in the ear, 92 
Trachea, 110 
blood-supply, 111 
nerve-supply, 111 
relations of, 111 
structure of, 110 
muscle, 232 
i space, 355 
Trituration, muscles of, 93 
Tubercles, supra- and infra-glenoid, 186 
‘Tympanum, or middle ear, 131 
dissection of, 135 
facial nerve in relation to, 133 
geometric analysis of, 132 
importance of, 132 
Typical rib, osteology of, 201 


vu. 
Ulna, anterior surface of, 169 
internal surface of, 169 
osteology of, 169 
posterior surface of, 169 
vertical line of, 170 
Ulnar nerve, 182, 195 
paralysis of, 167 














Urethra, 334 
Vv. 
Veins, angular and ophthalmic, 39 
axillary, 475 





brachial, 475 
cephalic, at the shoulder, 166 
in venesection, 166 
cerebral, 126 
classification of, 138 
common temporal, 474 
communication between the superficial veins 
and the deep veins, 166 
external jugular, 474 
facial, 61, 474 
innominate, 475 
internal maxillary, 474 
jugular, internal, ‘58, 474 
long saphenous, 476 
median, 156 





of the face, 39 
of the lower extremity, 476 
deep, 476 
of the upper extremity, 475 
portal, 476 
radial, 155 
some interesting facts about, 473 
subclavian, 64, 475 
superficial, of forearm, 15: 
termination of ulnar, median, radial, 166 
ulnar, 156 
‘Vena azygos major, 216 
cava, ascending, 212, 476 
descending, 212 
superior, 475 
Vense comites, 166 
Venesection, criminal liability in, 167 
Vesicule seminales, 339 
Vestibule of oral cavity, 85 
Vincula, 161 
Viscera, posterior view of, 214 
Vocal cords, true and false, 109 








w. 
Winslow, foramen of, 251 
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